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Abstract
Understanding how to intensify an intervention is critical to implementing response-
to-intervention (RtI), a tiered, problem-solving framework to deliver evidence-based 
interventions per student needs. Research and practice guidelines provide conflicting 
recommendations for delivering math interventions (i.e., treatment intensity) within 
RtI. The present study used an adapted alternating treatment design to examine the 
impact of varying the session length, or number of minutes per intervention session, 
on student outcomes (i.e., digits correct per min, DCPM). Four female first-grade 
students identified in the frustrational range (i.e., less than 14 DCPM) for subtrac-
tion computation received a packaged intervention (i.e., Cover-Copy-Compare and 
Schema-Based Word Problem Instruction). The math intervention during the short-
est (i.e., 10-min) session length led to similar improvements compared to two of the 
recommended session length conditions (i.e., 20–40 min) for three out of four stu-
dents. Following the 5-week intervention, all four students reached an instructional 
level (i.e., 14–31 DCPM) for the intervention targets, similarly, across all three ses-
sion length conditions. Implications for research on treatment intensity, math inter-
ventions, and RtI are discussed.

Keywords Math intervention · Treatment intensity · Response to intervention

According to the National Center for Education Statistics (NCES, 2018), 60% of 4th 
grade students and 66% of 8th grade students are considered to be at Basic or Below 
Basic levels in mathematics, suggesting that these students demonstrate limited 
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understanding of math concepts and procedures that correspond to overall mathe-
matical achievement. To systematically support students, researchers have proposed 
implementing a multi-tiered system of supports (MTSS) framework, where school-
based professionals provide high-quality, research-based academic, behavioral, and 
social–emotional interventions, systematically increasing supports from universal 
interventions for all students (Tier 1) to targeted (Tier 2) or individualized (Tier 3) 
interventions as a function of student need (Freeman et al., 2015; Eagle et al., 2015). 
Within this framework, response to intervention (RtI) involves the implementation 
of evidence-based instructional strategies linked with universal screening and on-
going progress monitoring to systematically identify and address gaps in students’ 
academic skills (Bradley et al., 2005; Fuchs & Fuchs, 2006). Previous research sup-
ports the feasibility and effectiveness of several math interventions delivered within 
a RtI framework (Codding et al., 2017). However, only 59% of elementary schools 
report implementing a RtI framework for mathematics (Spectrum K-12, 2010). 
These are relatively low levels of implementation, considering that 90% of elemen-
tary schools report RtI for reading (Spectrum K-12, 2010).

Of many barriers that may be contributing to these gaps in implementation, time 
may be the most significant (Mason et al., 2019). Intervention time blocks may be 
devoted to remediating reading problems, leaving math difficulties unattended. To 
maximize efficiency, it is important to consider the intervention duration and fre-
quency per session or per week to identify the optimal strength (Codding & Lane, 
2015; DeFouw et al., 2018). For example, some students require an intervention two 
times a week, while other students require the same intervention four times a week 
to produce desirable outcomes (Codding et al., 2017). The total amount of time the 
intervention occurs, in weeks or months (i.e., treatment duration) may be recom-
mended for a specific period (e.g., 6–12 weeks; Gersten et al., 2009). However, if 
a student does not make adequate progress, the duration of the intervention may be 
lengthened (e.g., increase the number of total weeks). Finally, within a given inter-
vention session, the number of minutes the intervention is delivered may be adjusted 
(Warren et  al., 2007). Students struggling to become fluent in math computation 
may benefit from additional time to practice basic math facts. The session length of 
an intervention session can be intensified by increasing the amount of time (in min) 
a student is exposed to the intervention each session. Increasing the session length 
may allow for more opportunities (i.e., teaching episodes) for the student to practice 
the skill during an intervention session. The concept of adjusting time components 
(e.g., duration and frequency) of an intervention is known as treatment intensity.

Treatment intensity was adapted from the medical model, and within the field 
of education, some researchers define this concept as treatment strength, or the (a) 
dose, (b) dose form, (c) dose frequency, and (d) total treatment duration (Warren 
et  al., 2007;Yoder & Woynaroski 2015). Other researchers perceive intensity as a 
broader construct conceptualized within a MTSS model to include aspects beyond 
treatment strength (i.e., treatment complexity, treatment expense; Barnett et  al., 
2004; Codding & Lane, 2015; DeFouw et al., 2018; Mellard et al., 2010). This is 
distinct from, though related to, treatment fidelity, which is focused on how the 
intervention, once the treatment intensity is articulated (e.g., intervention to be 
delivered two times per week for 30-min), is implemented (Warren et  al., 2007; 
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DeFouw et al., 2018). Although there are differences in how treatment intensity is 
conceptualized, most researchers agree that it is crucial to examine treatment inten-
sity, or “in what form does the intervention work best” (Codding & Lane, 2015, p. 2; 
Yeaton & Sechrest, 1981).

Treatment Intensity Within a RtI Framework

To implement RtI for mathematics, educators must determine how to efficiently 
intensify effective research-based services between tiers. However, there are clear 
inconsistencies between recommendations for how tier 2 and tier 3 mathematics 
interventions should be delivered in relation to dose form (i.e., group size; e.g., indi-
vidual tutoring; Fuchs et al., 2008; small group; Bryant et al., 2008), session length 
(e.g., 20–30 min; Fuchs et al., 2008; 20–40 min; Gersten et al., 2009; Hunt, 2014), 
and dose frequency (e.g., three sessions per week; Fuchs et al., 2008; four to five 
sessions per week; Hunt, 2014). The Institute of Education Sciences (IES) RtI Math-
ematics Practice Guide (Gersten et al., 2009) recommends a specific dose form (i.e., 
small group), session length (i.e., 20–40 min), dose frequency (i.e., four to five times 
per week), and total treatment duration (i.e., 6–12 weeks). However, it is often not 
feasible for schools to implement tier 2 math intervention to these guidelines due 
to resource allocation, time constraints, and personnel availability concerns (Mason 
et al., 2019).

Researchers agree that the intervention, or treatment, should be intensified in 
terms of dose form, session length, dose frequency, and total duration (Codding 
& Lane, 2015; Yoder & Woynaroski, 2015). However, specific recommendations 
for how interventions should be intensified between tiers are unclear, inconsistent, 
and lack empirical support. For research-based math interventions targeting stu-
dents at-risk (e.g., below the 25th percentile), researchers most often report treat-
ment strength aspects such as session length (number of minutes per session), dose 
frequency (number of sessions per week), and total treatment duration (number of 
weeks) with sessions averaging 25-min, three times per week for about 10 weeks 
(DeFouw et al., 2018). The number of teaching episodes (i.e., number of learning 
opportunities; e.g., math problems), which likely differ based on a multitude of vari-
ables (e.g., type of intervention, intervention time, student baseline levels), is often 
not reported in the math literature (DeFouw et al., 2018) making it difficult to under-
stand how many learning opportunities are required during an intervention and how 
these learning opportunities are linked to student outcomes.

When school-based practitioners consult the literature on how to deliver research-
based interventions within a RtI framework, uncertainty may arise when determin-
ing how to differentiate the intensity of math interventions between tier 2 and tier 3 
(DeFouw et al., 2018). That is, for example, practitioners will not find clear guid-
ance for how many minutes, how many students, or how often a research-based math 
intervention at tier 2 should be delivered. In practice, intervention characteristics 
(e.g., session length, size of group, frequency) will vary based on the students’ needs 
(Duhon et al., 2009); however, evidenced-based guidelines provide a critical starting 
point to support the delivery of efficient and effective intervention service delivery. 
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To clarify this uncertainty, there is a need to further investigate and document char-
acteristics of mathematics interventions to inform RtI research and practice.

Evaluations of Treatment Intensity

Researchers have begun to systematically evaluate aspects of treatment intensity in 
relation to intervention effectiveness (e.g., Codding et al., 2017; Duhon et al., 2009). 
Specifically, researchers have examined manipulating treatment intensity for math 
interventions, in terms of varying dose frequency, to understand its impact on stu-
dent outcomes.

Duhon and colleagues (2009) examined how to systematically increase dose fre-
quency, or the number of sessions per day or week, in a math fact fluency class-
wide intervention. Students were identified as high responders, average responders, 
and non-responders (n = 3 students; Duhon et al., 2009). Using a multiple-baseline 
design, non-responder students received the intervention for a dose frequency of 
five times or 10 times a day (Duhon et al., 2009). Two of the three non-responders 
immediately increased their digits correct per min (DCPM) in the intensified five-
times-per-day dose frequency intervention condition in comparison with previous 
class-wide intervention levels of DCPM (i.e., one-time-per-day dose frequency). 
The third non-responder increased DCPM in the intensified 10-times-per-day dose 
frequency condition. This study suggests that increasing dose frequency can be an 
effective intervention intensifier to support students who are not responding to class-
wide interventions (Duhon et al., 2009).

Also evaluating treatment intensity, Codding and colleagues (2016) examined the 
dose frequency (i.e., number of sessions per week) of a whole number math fluency 
small group packaged intervention while holding other aspects of treatment intensity 
constant (e.g., session length, duration). The session length was less than 20-min per 
session and the total treatment duration was 4 weeks, below the IES recommenda-
tion (i.e., 20–40 min; 6–12 weeks; Gersten et  al., 2009). Students were randomly 
assigned to four dose frequency conditions: (a) control, (b) once a week, (c) twice 
a week, and (d) four times a week (Codding et al., 2016). The packaged interven-
tion involved three components: (a) guided practice, (b) independent practice, and 
(c) applied problems (Codding et al., 2016). All dose frequency conditions (i.e., 1x/
week, 2x/week, 4x/week) outperformed the control condition (Codding et al., 2016). 
Further, students in the four-times-per-week dose frequency condition outperformed 
all groups on the math CBM measure, suggesting that the number of times the inter-
vention occurred matters (Codding et al., 2016).

Beyond the two dose frequency math intervention studies, there is also research 
comparing massed or distributed practice. Research found that distributed practice 
(i.e., four times per week; two times per week) significantly improved student math 
fluency growth rate compared to massed practice (i.e., once per week; Schutte et al., 
2015). However, Codding et al. (2019) found that opportunities to respond (OTR), 
or learning opportunities, and instructional level were a better predictor compared to 
massed or distributed spacing during a Cover-Copy-Compare intervention.
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In sum, the current evidence suggests that there is a greater likelihood of produc-
ing desired student math fluency outcomes when interventions are more frequently 
delivered. None of these studies examined how dose frequency impacted student 
impressions or perception of the intervention. Further, we have not found empirical 
math intervention studies that have examined other aspects of treatment intensity 
such as session length.

Purpose of Study

Given the numerous demands placed on schools and resource constraints to imple-
ment math interventions, it is critical to understand the most time-efficient inter-
vention session to best supports student outcomes. Session length, or how long 
the intervention should be delivered (in min) might offer a plausible mechanism 
for intensification. A systematic review of math interventions studies found that 
the average session frequency was below the IES recommended session length 
(DeFouw et al., 2018) and math interventions delivered for fewer than 20-min have 
demonstrated positive student math outcomes (e.g., Codding et al., 2016). Thus, this 
study aimed to provide additional insight regarding how to conceptualize treatment 
intensity examining if an intervention delivered under the recommended guideline 
(i.e., 10-min) builds math fact fluency at the same rate compared to longer session 
lengths.

Specific research questions follow:

1. Does a whole number computation fluency intervention delivered at varying ses-
sion lengths (0-min or control condition, 10-min, 20-min, 30-min) produce differ-
ent DCPM for elementary students identified as at-risk for potential math failure 
when dose frequency and total treatment duration are held constant?

2. Do students rate the math intervention as assessed by the Kid’s Intervention 
Profile (Eckert et al., 2017) as acceptable?

Method

Participants and Setting

Four first-grade students, identified as at-risk for mathematics failure, from a diverse, 
urban Title 1 charter elementary school in Massachusetts were selected to partici-
pate in this study. The school served approximately 650 students with majority of 
students identifying as African American (53.4%), followed by Hispanic (21.5%), 
and White (16.9%) (Massachusetts Department of Elementary and Secondary Edu-
cation, 2019). Students at-risk for mathematics failure were identified using a Cur-
riculum-Based Measurement (M-CBM; Shinn, 1989). Students who scored below 
20 DCPM (Poncy & Duhon, 2015) on a grade-level M-CBM measure with less than 
4 errors were eligible for this intervention. None of the students received special 
education services in mathematics. Parent consent and student assent were secured. 
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Student 1 was a 6-year-old Black female. Student 2 was a 7-year-old White female. 
Student 3 was a 6-year-old multiracial (i.e., Black and White) female. Student 4 was 
a 7-year-old Black female.

The primary researcher was a female, White doctoral school psychology student 
with training in research methods, school-based interventions, and data-based deci-
sions. The primary researcher had previous experience with data collection and 
implemented all intervention sessions. The secondary rater, a female, Black doc-
toral school psychology student was trained to conduct direct observations of the 
intervention to ensure treatment fidelity and score CBM for interobserver agreement 
(IOA). Prior to the study, the primary researcher met with the secondary rater to 
review the purpose of the study, ask clarifying questions, discuss how to collect data 
and intervention procedures, and practice scoring CBM measures within a 1-h ses-
sion. Both the primary researcher and secondary rater used answer keys to score the 
CBM measures; 100% IOA was reached during each session.

The study took place in a small group setting within a quiet empty classroom 
three times a week (one intervention session a day) and for a total treatment dura-
tion of 5 weeks. The session length was individualized for each student during each 
session. For example, while Student 1 received the 10-min intervention condition, 
Student 2 and Student 3 received the 30-min intervention condition, and Student 4 
received the 20-min intervention condition during the same intervention block in a 
small group setting. During intervention, students were seated at separate desks and 
given all study materials (i.e., CCC worksheets, word problem worksheets, CBM 
assessment probe, and the KIP) in a folder. During the first session, the primary 
researcher taught the students to access target materials from the day from the left 
side of the folder, place them face down on their desk until told to start working, and 
flip them over when told to start. Students were taught to place completed materials 
in the right side of the folder. During intervention, students could not see the timer. 
When one or more students completed intervention earlier than their peers (based on 
the session length condition they were assigned to that day), they engaged in a pre-
ferred independent, non-academic task (e.g., putting stickers on their folder, draw-
ing) at their desk until all peers completed their intervention time.

Materials

Materials included assessment math probes, intervention worksheets (i.e., CCC 
and WP), a stopwatch, acceptability measure, and integrity checklists. For assess-
ment math probes, pre-assessments, baseline, intervention progress monitoring, and 
post-assessments were researcher-created M-CBMs. All assessment math probes 
included two pages of 35 math problems with five rows and seven columns (Poncy 
et al., 2007). Previous research yields adequate psychometric evidence for M-CBM 
tools (Burns et  al., 2006; VanDerHeyden & Burns, 2008). Delayed alternate-form 
reliability for the probes is 0.85 when compared to similar tools (Foegen et  al., 
2007). Additionally, delayed alternate-form reliability estimates are higher for flu-
ency single-skill probes (0.71) when compared to accuracy single-skill probes (0.49) 
(Burns et al., 2006).
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Pre‑ and Post‑Assessment

Prior to baseline and the intervention, two pre-assessment M-CBM probes were 
administered to assess multiple first-grade-level math skills: (1) Addition to 20 fact 
families and (2) Subtraction to 18 fact families. Following the pre-assessment probe, 
subskill mastery curriculum-based assessment (CBA) measures were created by the 
researcher to determine the students’ appropriate instructional level as a survey-level 
assessment (SLA). This measure specifically measures a subdivision of broader 
grade-level skills (Hosp et  al., 2007; Shapiro, 2010). For first grade, four single-
skill CBA probes were created based on recommendations from VanDerHeyden and 
Burns (2008): (1) Subtraction from 18, (2) Addition to 20, (3) Subtraction from 10, 
and (4) Addition to 10. The purpose of the SLA was to identify specific math skills 
to target during the intervention. Following the intervention, two post-assessment 
M-CBM probes were administered to assess multiple first-grade-level skills: (1) 
Addition to 20 fact families and (2) Subtraction to 18 fact families.

Baseline Assessments and Progress Monitoring

Once a specific subskill was identified by the SLA, the researcher created four dis-
tinct math problem sets that corresponded to each condition (A, B, C, D) to moni-
tor student progress throughout the intervention. The purpose of four distinct math 
problem sets was to ensure that math problems targeted during the four session 
length conditions were equivalent across sessions without overlap. All problem sets 
were created using procedures from Poncy et al. (2007, 2010) to ensure that each 
math problem set was mutually exclusive for each of the four session length condi-
tions (10-min, 20-min, 30-min, control) and identical in presentation.

Basic subtraction facts were divided into four math problem sets containing seven 
problems each. Condition A (10-min) included: 8–4, 9–6, 10–8, 5–3, 9–3, 10–2, 
5–2. Condition B (20-min) included: 6–3, 10–6, 7–5, 8–6, 10–4, 7–2, 8–2. Condi-
tion C (30-min) included: 4–2, 9–5, 10–7, 7–3, 9–4, 10–3, 7–4. Condition D (0-min) 
included: 10–5, 6–4, 8–5, 9–7, 6–2, 8–3, 9–2. All four problem sets contained the 
commutative fact families (e.g., “9–5” and “9–4”) and math problem answers in 
each problem set summed to 28. These procedures were consistent with previous 
recommendations (e.g., Poncy et al., 2007, 2010).

All assessments included two pages of 35 horizontal problems each. The work-
sheets included seven rows of five problems each. Each assessment probe (for pro-
gress monitoring) was created by first assigning a number to each math problem 
in the math problem set. For example, in Condition A (10-min), the first fact (i.e., 
8–4) was assigned as “1” and the second fact (i.e., 9–6) was assigned as “2.” Next, 
assessment probes were developed using a random number generator to determine 
the presentation order of facts to ensure that each progress monitoring assessment 
probe was unique in presentation. Each progress monitoring assessment probe only 
included the math targets that corresponded to the session length condition. These 
procedures were consistent with previous recommendations (e.g., Poncy et al., 2007, 
2010).
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Kids Intervention Profile (KIP)

Social validity, or treatment acceptability, for the intervention was assessed using 
The Kids Intervention Profile (KIP; Eckert et  al., 2017). The KIP is an 8-item 
scale that assesses students’ perceptions of academic interventions (Eckert et al., 
2017). The internal consistency of the KIP has been demonstrated to be 0.78 
(Eckert et al., 2017). The KIP was developed using a 5-point anchored scale (not 
at all to very, very much or never to many, many times) with boxes to accompany 
Likert scale responses (Eckert et  al., 2017). For this study, the questions were 
read to each student since the readability of this instrument is at a third-grade 
reading level (Eckert et al., 2017). The KIP was previously examined on a writing 
academic intervention (Eckert et al., 2017). The items were modified for a math 
to assess the acceptability of the intervention (see Appendix A).

Dependent Measures

The primary dependent variable was DCPM, which were computed by dividing 
the total number of correct digits by 2-min, for the assessment (pre, baseline, 
SLA, post) and progress monitoring. A digit was scored as correct when the cor-
rect number is written by the student in the proper column (Shinn, 1989). For 
example, given the problem “3 + 8” the student would receive two digits correct 
if “11” was provided. If the number “10” was written, the student would receive 
one digit correct for the “1” in the tens place. The second dependent variable was 
overall acceptability scores of the intervention on the KIP measure (Eckert et al., 
2017).

Independent Variable

Session length was the independent variable and was operationally defined as four 
conditions: (a) A = 10-min, (b) B = 20-min, (c) C = 30-min, (d) control = 0-min. Two 
of these conditions (i.e., 20-min, 30-min) fell within the IES practice guideline rec-
ommending 20–40-min sessions. Across all conditions, the 10-min, 20-min, and 
30-min length only accounted for the amount of time students were exposed to the 
math intervention. These times did not include transitions (e.g., students removing 
or placing materials in their folders) or progress monitoring. A timer was started as 
soon as the students began the intervention.

Across all students, the total session (i.e., intervention session, transitions, 
and progress monitoring) lasted a mean of 33:33 (SD = 13.12) minutes during 
baseline (progress monitoring for conditions A, B, C, D = 8:00), a mean of 21:32 
(SD = 0.15) minutes during the 10-min condition (intervention session = 10:00, 
transitions = 9:32; progress monitoring = 2:00), a mean of 28:49 (SD = 0.28) min-
utes during the 20-min condition (intervention session = 20:00, transitions = 6:49, 
progress monitoring = 2:00), and a mean of 37:42 (SD = 0.07) minutes during the 
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30-min condition (intervention session = 30:00, transitions = 5:42, progress moni-
toring = 2:00). See Table 1 for more details.

Transition times were (a) time between intervention components (i.e., CCC 
and word problems), and (b) time following the intervention and start of progress 
monitoring. Baseline and intervention conditions (intervention session, transi-
tions, and progress monitoring) aimed to occur for approximately 30-min. Transi-
tion times varied across conditions to account for differences in session length 
condition times. Progress monitoring times were consistent across conditions. 
The secondary rater recorded all times for the total session (i.e., intervention ses-
sion, transitions, progress monitoring) for agreement.

Intervention

The first component of the intervention was a self-guided practice with basic 
math facts, or Cover-Copy-Compare (CCC), for half of the intervention session. 
The second intervention component was a guided practice with word problems 
for the other half of the intervention session. The IES practice guide (Gersten 
et al., 2009) recommends that Tier 2 math interventions should target basic math 
facts (i.e., CCC) supplemented with words problems to allow students to apply 
previously learned content. The same basic facts targeted during CCC were also 
targeted during the word problems intervention component. The total number of 
math problems (CCC + word problems) or teaching episodes were not held con-
stant during the intervention across session length conditions. Across all students, 

Table 1  Average duration by session length condition

Numbers reflect minutes and seconds

Intervention Progress monitor-
ing

Transitions Total time

Baseline (A, B, C, D) – 8:00 – 33:33
10-min (A) 10:00 2:00 9:32 21:32
20-min (B) 20:00 2:00 6:49 28:49
30-min (C) 30:00 2:00 5:42 37:42
Control (D) – 2:00 – 33:20

Table 2  Teaching episodes per minute by session length condition

Teaching episodes = number of math problems (CCC + WP) completed during intervention block per min

Student 1 Student 2 Student 3 Student 4 All students

10-min (A) 3.9 3.8 4.9 3.8 4.1
20-min (B) 3.4 2.9 4.8 3.3 3.6
30-min (C) 3.3 2.9 5.7 3.2 3.8
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the number of teaching episodes per minute (i.e., CCC + word problems) was 4.1 
for 10-min condition, 3.6 for the 20-min condition, and 3.8 for the 30-min condi-
tion. See Table 2 for more details.

Cover‑Copy‑Compare

Students participated in self-guided practice for basic math facts using a traditional 
CCC procedure. Research suggests that CCC is an appropriate intervention selection 
for students who have an accuracy above 60% and below 20 DCPM on the M-CBM 
screening tool (Poncy & Duhon, 2015). There were five steps for CCC: (1) student 
looked at math problem and answer; (2) covered the math problem; (3) copied and 
answered the math problem beside the covered one; (4) uncovered the first math 
problem; and (5) compared response to initial answer (Codding et al., 2009). If the 
student writes the correct problem, they move to the next math problem. If the stu-
dent writes the incorrect problem, they repeat the five CCC steps. Each CCC work-
sheet contained one column of single-skill problems with the answer provided on 
the left side of the paper. There was a dotted line to indicate where to fold the paper 
to cover the answer. Then, the student copied the math problem with the answer on 
the right side of the paper. Students completed the five steps described for each of 
the problems. During the first session, the primary investigator explicitly explained 
the steps of CCC to the students as a small group, modeled the intervention, and 
provided an opportunity for students to practice the strategy. Each student was able 
to demonstrate all the steps of the intervention independently following instruction.

Schema‑Based Word Problem Instruction

The students participated in schema-based applied mathematics word problems 
instruction (Codding et  al., 2016; Jitendra, 2016; VanDerHeyden et  al., 2012). 
Researcher-created applied problem worksheets included grade-level word problems 
(Codding et  al., 2016). During this intervention component, word problems were 
initially taught during the first intervention session using a schema-based instruction 
by the primary researcher with students (Jitendra, 2007), aligning with WWC guide-
lines for math interventions (Fuchs et al., 2021). After students were taught schema-
based instruction, they independently completed the worksheets as self-guided 
practice. Schema-based instruction teaches the student to organize information into 
a framework of known and unknown information (Jitendra, 2007). The purpose of 
this instruction allows the student to identify, represent, and solve the word problem. 
The researcher modeled and taught student to complete the following 5 steps using 
schema-based instruction: (1) read word problem, (2) identify relevant from irrel-
evant information, (3) represent the problem correctly (change, group, compare), 
(4) select appropriate strategy for solving the problem, and (5) solve the problem 
computational. Students were provided with three problem types that were randomly 
administered across each condition: (a) change (e.g., Susan has 8 flowers, and then 
she picks 2 more flowers. How many flowers does she have now?); (b) group (e.g., 
Juan is playing basketball with his friends; if he has 2 friends on his team and 3 
friends on the other team, how many friends is Juan playing basketball with?); or (c) 
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compare word problem (e.g., there are 25 students in the class and only 10 have a 
pencil. How many students need a pencil?) (Jitendra, 2007). Math problems targeted 
during the CCC intervention component were the same math problems embedded 
into word problems.

Intervention Conditions

Condition A occurred for 10-min with 5-min allocated for CCC and 5-min for 
word problems. Following the intervention session, students completed the 2-min 
M-CBM assessment probe targeting the math problem Set A following the 10-min 
intervention.

Condition B occurred for 20-min procedure with 10-min allocated for CCC and 
10-min for word problems. Students completed the 2-min M-CBM assessment probe 
targeting the math problem Set B following the 20-min intervention.

Condition C occurred for 30-min with 15-min allocated for CCC and 15-min for 
word problems. Following the intervention session, students completed the 2-min 
M-CBM assessment probe targeting the math problem Set C following the 30-min 
intervention.

Control condition included students completing a 2-min M-CBM assessment 
probe for the math problem Set D. Student did not receive the intervention. Fol-
lowing the M-CBM assessment probe, students engaged in non-related math activi-
ties until the other students in the small group completed their intervention sessions 
(e.g., reading a book, playing a game).

Procedures

After obtaining university IRB approval, the researcher sought principal approval 
and interest to support struggling students with basic math computation fluency. The 
study included screening, baseline, and intervention phases to compare varying ses-
sion lengths on student mathematics performance. Student 2 received a verification 
phase, condition that produced the greatest DCPM during the intervention phase. 
Due to the end of the school year, a verification phase was not implemented for Stu-
dents 1, 3, and 4.

Screening and Survey‑Level Assessment

Prior to the intervention, the researchers administered the screening class-wide 
identifying four students as eligible for this study. Following the screening, the pre-
assessment M-CBM assessment was administered. Next, survey-level assessments 
(SLA) were individually administered to students outside of the classroom to deter-
mine each student’s appropriate instructional level and specific mathematics compu-
tation skills to target during the intervention (Hosp et al., 2007; Shapiro, 2010). The 
SLA was conducted in a small group with the four eligible participants based on the 
initial M-CBM assessment probe class-wide. The skill that had an accuracy above 
60% and below 20 DCPM served as the target skill for the intervention meeting 
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CCC requirements (Poncy & Duhon, 2015). Following the SLA, all students scored 
above 20 DCPM for Addition to 10 and below 20 DCPM for Subtraction from 10 
(Student 1 DCPM = 7.5, accuracy = 100%; Student 2 = DCPM = 9, accuracy = 100%; 
Student 3 = DCPM = 6, accuracy = 90%; Student 4 DCPM = 4, Accuracy = 80%).

Baseline

During baseline, the researcher met with participants in a separate room to com-
plete a 2-min assessment M-CBM probe on three separate occasions on all four 
math problem sets (A, B, C, D; Kratochwill et  al., 2010). No intervention was 
implemented.

Alternating Treatment Phase

After baseline data were gathered, the order in which each student would receive 
the four session length conditions (A = 10-min, B = 20-min, C = 30-min, con-
trol = 0-min) was randomly assigned using a random number generator (e.g., Stu-
dent 1’s sequence for five repetitions: ACB; BCA; CBA; CAB; ABC). The interven-
tion was delivered in a small group setting; however, the intervention sequence was 
individualized for all students. For example, during the first day of the treatment 
phase for Student 1, the intervention package was delivered for 10-min (5-min for 
CCC and 5-min for word problems) using the problems that were assigned to Math 
Problem Set A, followed by a progress monitoring assessment probe targeting math 
problems in Set A, non-related math activities for the remaining intervention block 
(approximately 20-min). However, for Student 2, during the first day of the treat-
ment phase, the intervention package was delivered for 30-min (15-min for CCC and 
15-min for word problems) using the problems that were assigned to Math Problem 
Set C, followed by a progress monitoring assessment probe targeting math problems 
in Set C. Following the intervention and progress monitoring assessment probe, stu-
dent completed the KIP (social validity rating) for the current intervention block. 
Students were told to complete the KIP based on the day’s session and not to rate 
based on other intervention sessions. The researcher delivered the packaged inter-
vention three times a week for 5 weeks.

Procedural Fidelity

A checklist was created to ensure that the researcher delivered each component of 
the intervention. Adherence to each step of the intervention procedures was assessed 
as fully implemented or not implemented. The primary researcher indicated the 
duration of each intervention component to verify that each condition was deliv-
ered accordingly to the allotted amount of time. To ensure that the intervention 
was implemented as intended, the secondary rater also completed a treatment fidel-
ity checklist. The secondary rater observed an average of 31.4% of sessions (base-
line = 33, 10-min = 23.5%; 20-min = 35.3%; 30-min = 58.8%; control = 41.7%) for 
100% adherence across all conditions.



512 Journal of Behavioral Education (2023) 32:500–526

1 3

Interobserver Agreement

The secondary rater scored at least 35% of all intervention materials including 
the M-CBM assessment probes, CCC worksheets, and word problem worksheets. 
Agreement was calculated by dividing the number of agreements by the total num-
ber of agreements and disagreements. On average, the secondary rater scored 38.5% 
of M-CBM assessment probes (baseline = 33%, A = 23.5%, B = 35.3%, C = 58.8%, 
control = 41.7%) for an average of 96.7% agreement (baseline = 100%, A = 100%, 
B = 83.3%, C = 100%, control = 100%). The secondary rater observed and scored on 
average 41.5% of CCC worksheets across all conditions (Student 1 = 40.0%; Student 
2 = 42.9%; Student 3 = 41.7%; Student 4 = 41.7%) with 100% agreement across all 
participants and conditions indicating high IOA. The secondary rater observed and 
scored on average 41.5% of word problem worksheets across all conditions (Stu-
dent 1 = 40.0%; Student 2 = 42.9%; Student 3 = 41.7%; Student 4 = 41.7%) for 90.9% 
agreement across all participants and conditions indicating acceptable IOA.

Experimental Design and Data Analysis

The current study used an adapted alternating treatment design to allow two or more 
conditions to be simultaneously compared through equivalent and independent 
instructional items (i.e., problem sets) with a control condition accounting for his-
tory and spillover effects (Cooper et al., 2019; Kratochwill et al., 2014). To decrease 
student’s frequency of inaccurate responding and frustration, the control condi-
tion was assessed following the three intervention conditions (Christ, 2007; Cuvo, 
1979). The order of the interventions (i.e., 10-min, 20-min, 30-min sessions) was 
randomized with at least four repetitions of the alternating sequence (Kratochwill 
et al., 2010) across sessions while duration was held constant, that is, the number 
of intervention weeks were the same for all conditions and students (e.g., 5 weeks). 
The control condition (0-min) occurred following the end of an alternating sequence 
(e.g., ABC D).

For adapted alternating treatment designs, examining changes in trend, level, 
and variability of data paths is recommended and considered suitable for this spe-
cific design (Kratochwill et al., 2010; Manolov & Onghena, 2018). As such, data 
paths within session length conditions and across time for specific outcome meas-
ures were visually analyzed (Kratochwill et al., 2010). To supplement visual anal-
ysis, means, standard deviations were calculated for each phase and condition. 
Rate of improvement (ROI = Post-Assessment Score–Pre-Assessment Score/# 
of intervention weeks), which is compared to expected growth rate (Solomon 
et al., 2020), was calculated for each student. Social validity data were summa-
rized (i.e., means and standard deviations) to determine students’ perceptions of 
the overall intervention. Additionally, this study met What Works Clearinghouse 
(WWC) evidence standards with reservations for an alternating treatment design 
by: (a) systematically manipulating the independent variable; (b) assessing inter-
observer agreement across at least 20% of measures and sessions for all phases; 
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(c) having at least four points per condition with at least two points per phase. 
However, this study met WWC evidence standards with reservations because it 
did not have five points per condition (WWC, 2020) due to end of the school year 
(Fig. 1).

Table 3  Mean (SD) digits correct per minute (DCPM) across session length condition

Partici-
pant

Baseline Intervention

10-min 
(A)

20-min 
(B)

30-min 
(C)

Control 
(D)

10-min 
(A)

20-min 
(B)

30-min 
(C)

Control 
(D)

Student 1 6.2 (1.04) 4.5 (0.87) 6.0 (1.80) 7.0 (3.50) 15.4 
(2.43)

16.3 
(3.17)

13.8 
(3.70)

8.1 (3.93)

Student 2 8.3 (0.29) 8.0 (0.87) 8.0 (2.00) 8.2 (2.78) 13.4 
(4.37)

13.8 
(1.89)

16.6 
(3.47)

9.9 (2.78)

Student 3 6.3 (0.58) 7.2 (4.48) 7.3 (0.76) 9.5 (0.87) 19.4 
(2.50)

19.3 
(6.96)

20.0 
(3.69)

14.9 (3.04)

Student 4 6.5 (1.80) 5.8 (2.02) 8.0 (2.29) 4.3 (0.76) 17.6 
(2.10)

14.1 
(4.33)

14.9 
(2.50)

9.25 (1.85)

Table 4  Total mean score social validity by session length condition across students

Participant 10-min (A) 20-min (B) 30-min (C) Total intervention

Student 1 40.00 40.00 40.00 40.00
Student 2 39.00 39.50 39.50 39.43
Student 3 37.75 37.50 35.25 36.83
Student 4 40.00 40.00 40.00 40.00
All students 35.83 36.17 36.17 36.26

0

5

10

15

20

25

30

35

40

D
ig

its
 C

or
re

ct
 P

er
 M

in
ut

e

Date

Student 1
Pre- & Post-Assessments
10-min (A)
20-min (B)
30-min (C)
Control (D)

InterventionBaseline

Fig. 1  DCPM by session across conditions



514 Journal of Behavioral Education (2023) 32:500–526

1 3

Results

Findings are described as they relate to research questions. First, session length and 
DCPM data are presented (see Table 3). Second, social validity data are presented 
(see Table 4).

Session Length and DCPM

Student 1

During baseline, Student 1’s data were relatively stable at a low level for the 10-min 
condition (M = 6.2 DCPM; SD = 1.04 DCPM), the 20-min condition (M = 4.5 
DCPM; SD = 0.87 DCPM), the 30-min condition (M = 6.0 DCPM; SD = 1.80 
DCPM), and the control condition (M = 7.0 DCPM; SD = 3.50 DCPM; see Fig. 2). 
All three conditions displayed a slight increasing trend, and all three conditions 
were differentiated with the control condition (M = 8.1 DCPM; SD = 3.93 DCPM), 
favoring the intervention conditions. No differentiation was observed among any of 
the conditions, illustrating that the student performed similarly across all four math 
problem sets during baseline.

During the intervention phase, student 1 performed similarly among all three 
treatment conditions with a mean of 15.4 DCPM (SD = 2.43 DCPM) for the 10-min 
condition, mean of 16.3 DCPM (SD = 3.17) for the 20-min condition, and a mean of 
13.8 DCPM (SD = 3.70) for the 30-min condition. A level change was observed with 
the introduction of the intervention phase for the 10-min and 20-min condition but 
not for the 30-min condition. Additionally, prior to the intervention, Student 1’s pre-
assessment was 7.5 DCPM. Following the intervention, Student 1’s post-assessment 
increased to 17 DCPM (∆ = 10.5). Overall, Student 1’s ROI on the M-CBM measure 
from pre-assessment to post-assessment was 2.1 DCPM, which is greater than the 
average expected growth rate of 1.62 (Solomon et al., 2020).
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Student 2

During baseline, Student 2’s performance was relatively stable at a low level for 
the 10-min condition (M = 8.3 DCPM; SD = 0.29 DCPM), the 20-min condi-
tion (M = 8.0 DCPM; SD = 0.87 DCPM), the 30-min condition (M = 8.0 DCPM; 
SD = 2.00 DCPM), and the control condition (M = 8.2 DCPM; SD = 2.78 DCPM; 
see Fig. 2). No differentiation was observed among any of the conditions, illustrat-
ing that the student performed similarly across all four math problem sets during 
baseline.

With introduction of the intervention, differentiation was observed between all 
three intervention conditions and the control (M = 9.9 DCPM; SD = 2.78 DCPM), 
favoring the intervention conditions. Performance under the 30-min (M = 16.6 
DCPM; SD = 3.47 DCPM) was differentiated from the 10-min (M = 13.4; SD = 4.37) 
and 20-min condition (M = 13.8 DCPM; SD = 1.89 DCPM), favoring the 30-min 
condition. For the 30-min condition, a slight level change was observed as was an 
increasing trend. Performance in the final phase was higher than both baseline and 
intervention phases and increased over the two sessions. With the onset of the inter-
vention phase, no level change was observed for the 10-min condition (M = 13.4 
DCPM; SD = 4.37 DCPM) but an increasing trend was observed. No differentiation 
was observed with the 20-min condition. For the 20-min condition, a level change 
was observed with a stable trend that increased during the last treatment session 
(M = 13.8 DCPM; SD = 1.89 DCPM). Additionally, prior to the intervention, Stu-
dent 2’s pre-assessment was 9 DCPM. Following the intervention, Student 2’s 
post-assessment increased to 24 DCPM (∆ = 15). Overall, Student 2’s ROI on the 
M-CBM measure from pre-assessment to post-assessment was 3.0 DCPM, which is 
greater than the average expected growth rate of 1.62 (Solomon et al., 2020).

Student 3

During baseline, Student 3’s data were relatively stable at a low level for the 10-min 
condition (M = 6.3 DCPM; SD = 0.58 DCPM), 20-min condition (M = 7.2 DCPM; 
SD = 4.48 DCPM), 30-min condition (M = 7.3 DCPM; SD = 0.76 DCPM), and the 
control condition (M = 9.5 DCPM; SD = 0.87 DCPM; see Fig. 3). There was slight 
differentiation of performance between the control and 20-min math problem sets 
with the 10- and 30-min math problem sets, but these differences are slight and not 
clinically meaningful, suggesting that Student 3 performs similarly across math 
problem sets.

With the onset of the intervention phase, no differentiation was observed among 
intervention conditions; however, performance under all three intervention condi-
tions was higher than the control condition (M = 14.9 DCPM; SD = 2.50 DCPM). 
On average, during the 10-min condition, Student 3’s DCPM were 19.4 (SD = 2.50). 
An immediate level change was observed with the onset of the intervention phase 
and an increasing trend was observed. For the 20-min condition, Student 3’s DCPM 
were on average 19.3 (SD = 6.96) and an increasing trend was observed with no 
level change. For the 30-min condition, Student 3 produced an average of 20.0 
(SD = 3.69) DCPM with a level change and increasing trend. Additionally, prior to 
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the intervention, Student 3’s pre-assessment was 6 DCPM. Following the interven-
tion, Student 3’s post-assessment increased to 17 DCPM (∆ = 11). Overall, Student 
3’s ROI on the M-CBM measure from pre-assessment to post-assessment was 2.2 
DCPM, which is greater than the average expected growth rate of 1.62 (Solomon 
et al., 2020).

Student 4

During baseline, Student 4’s data were relatively stable at a low level for the 10-min 
condition (M = 6.5 DCPM; SD = 1.80 DCPM), 20-min condition (M = 5.8 DCPM; 
SD = 2.02 DCPM), 30-min condition (M = 8.0 DCPM; SD = 2.29 DCPM), and the 
control condition (M = 4.3 DCPM; SD = 0.76 DCPM; see Fig.  4). No meaningful 
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differentiation was observed between the math problem sets during baseline, con-
firming that Student 4 performed similarly across math problem sets.

With the onset of the intervention phase, although slight separation was observed 
among all three intervention conditions, the patterns did not differ in relation to 
overall level, trend, and variability across the three conditions. Performance among 
all three conditions was higher than the control condition and all three conditions 
differentiated from the control condition (M = 9.25 DCPM; SD = 1.85 DCPM). With 
the onset of the intervention phase with the 10-min condition, an immediate level 
change was observed which initially increased and then returned to the level from 
the first session (M = 17.6 DCPM; SD = 2.10 DCPM). For the 20-min condition, 
an immediate level change and increasing trend was observed (M = 14.1 DCPM; 
SD = 4.33 DCPM). With the 30-min condition, Student 4 displayed an immediate 
level change followed by a decreasing trend (M = 14.9 DCPM; SD = 2.50 DCPM). 
Additionally, prior to the intervention, Student 4’s pre-assessment was 4 DCPM. 
Following the intervention, Student 4’s post-assessment increased to 14 DCPM 
(∆ = 10.0). Overall, Student 4’s ROI on the M-CBM measure from pre-assessment 
to post-assessment was 2.0 DCPM, which is greater than the average expected 
growth rate of 1.62 (Solomon et al., 2020).

Social Validity

Students completed the KIP (Eckert et al., 2017) to indicate their perception of both 
session length conditions and overall intervention (See Table  4 for more details). 
Overall, Student 1 indicated that all intervention sessions were highly acceptable 
with a total mean score of 40.00. Student 1 also found the three session length con-
ditions highly acceptable (10-min = 40.00; 20-min = 40.00; 30-min = 40.00). Student 
2 indicated that all intervention sessions were highly acceptable with a total mean 
score of 39.43. Student 2 also found the three session length conditions acceptable 
(10-min = 39.00; 20-min = 39.50; 30-min = 39.50). Overall, Student 3 indicated that 
all intervention sessions were acceptable with a total mean score of 36.83. Student 
3 found both the 10-min (37.75) and 20-min (37.50) conditions highly acceptable, 
and the 30-min condition acceptable (35.25). Student 4 indicated that all interven-
tion sessions were highly acceptable with a total mean score of 40.00. Student 4 
also found the three session length conditions highly acceptable (10-min = 40.00; 
20-min = 40.00; 30-min = 40.00).

Discussion

Despite the availability of numerous effective math interventions (Codding et  al., 
2017), the percentage of schools implementing RtI to support math development 
and achievement continues to lag behind reading (Spectrum K-12, 2010). Imple-
mentation barriers including lack of change agents, access to resources, and time 
impede schools’ ability to deliver math services feasibly and effectively within 
MTSS (Mason et  al., 2019). Due to the lack of attention given to understanding 
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various aspects of treatment intensity for math specifically, there are inconsisten-
cies between research and practice guidelines for how to implement these interven-
tions (DeFouw et al., 2018). Currently, there are limited math interventions studies 
(e.g., Codding et al., 2016; Duhon et al, 2009) that examined one aspect of treatment 
intensity—dose frequency. The purpose of this study was to contribute to the emerg-
ing treatment intensity literature, by focusing on how to efficiently deliver math 
interventions in terms of session length. The current recommendations for deliver-
ing interventions offer a large window of time for the length of single intervention 
sessions (i.e., 20–40 min; Gersten et al., 2009). This study systematically examined 
and manipulated the session length (i.e., the number of min per session) of a pack-
aged math intervention. Overall, results suggest three major findings: (1) all three 
intervention conditions outperformed the control condition (0-min), (2) student 
outcomes in the 10-min condition were similar to outcomes in the longer 20- and 
30-min conditions, and (3) intervention session length may be investigated case by 
case for individual students using a multi-tiered framework.

Impact of Session Length on Student Outcomes

In this study, all three treatment conditions outperformed the no-treatment control 
condition. Following intervention, all four students’ performance under each inter-
vention conditions exceeded the screening criterion (i.e., 20 DCPM) within the 
instructional range (14–31 DCPM; Burns et  al., 2006). For three of the four par-
ticipants (Students 1, 2, and 4), performance continued to fall in the frustrational 
range on the control math problem set. For Student 3, performance in the control 
condition fell in the instructional range at the end of the intervention phase (albeit 
still lower than the performance under the intervention conditions). This student had 
the highest rate of performance across all conditions compared to the other partici-
pants. Emerging research on expected growth rates in math suggests that the aver-
age growth across intervention sessions is 1.62 DCPM (Solomon et  al., 2020). In 
the current study, all four students’ growth rate was at or above the expected 1.62 
DCPM.

Regarding session length, no distinct condition outperformed the other conditions 
for three of the four students (Students 1, 3, and 4). That is, most students in the 
10-min condition performed similarly to the 20- and 30-min conditions. The IES 
practice guideline (Gersten et al., 2009) recommends 10-min of fact fluency practice 
across all tiers. The current study included fact fluency practice for fewer minutes 
than recommended (Condition A, 5-min), at the current recommendation (Condi-
tion B, 10-min), and more minutes than recommended (Condition C, 15-min). All 
students completed a similar rate of teaching episodes per minute across all session 
length conditions. Interestingly, for all students, the 10-min condition had the high-
est rate of teaching episodes completed, suggesting in the briefest condition, stu-
dents were exposed to more problems per min. Given that we used a gated screening 
approach to isolate instructional planning to the specific skill area of need (identified 
by the SLA) and reduced the set size (Solomon et  al., 2020), students were more 
successful with smaller units of time for the intervention (i.e., 10-min condition).
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This study is one of the first in the math intervention literature to examine session 
length in isolation. Previous research examining dose frequency (i.e., number of ses-
sions per week), found delivering a packaged math intervention four times weekly had 
the greatest benefit for students on a math computation proximal measure (Codding 
et al., 2016). However, the four times weekly did not outperform less frequent condi-
tions (i.e., once weekly, twice weekly) on other measures (e.g., application; Codding 
et al., 2016). Frequency per session is one way to alter the time allocated to an interven-
tion. The number of minutes of each intervention session can be adjusted depending 
on student response to intervention similarly to the number of intervention sessions per 
week. This preliminary data suggest that brief intervention sessions for young children 
on targeted math skills, like basic math facts, may be useful. This is an important find-
ing because less time-intensive interventions are more feasible within schools where 
time is scarce. In this study, one student benefited from longer intervention sessions; 
however, it is unclear if more sessions per week would have also been useful to improve 
this student’s performance. The study purpose did not permit evaluation between differ-
ent aspects of treatment dose (i.e., Codding et al, 2016; Duhon et al., 2009).

Finally, this study found individual differences between students in outcomes, indi-
cating that intervention session length may be investigated case-by-case using a multi-
tiered framework. For example, Student 2 performed best during the 30-min condi-
tion. As a result, this condition was continued during the verification phase, and this 
student’s performance continued to improve until the intervention was terminated. 
Notably, Student 2 completed the highest rate of teaching episodes per min during the 
10-min condition with similar rates in both the 20-min and 30-min conditions, suggest-
ing that more teaching episodes may not be the factor influencing this student’s perfor-
mance. Overall, these findings indicate that for some students a shorter session length 
(i.e., 10-min) may result in similar subtraction fact fluency when compared to longer 
session lengths (i.e., 20-min and 30-min). The performance of all students fell within 
the frustration range of performance for subtraction during pre-testing, demonstrating 
10 or fewer DCPM (Burns et al., 2006).

Students’ perceptions of the math intervention were assessed following each inter-
vention session using the KIP (Eckert et  al., 2017). All students found the interven-
tion acceptable and variability in ratings was minimal across intervention sessions. 
This finding is congruent with previous research that found that most interventions in 
school-based research are rated as acceptable (Silva et al., 2020). Specifically, students 
perceived that their math improved, did not worsen, and there were limited times when 
they did not want to practice math or participate in the intervention. Previous studies 
examining treatment intensity components (e.g., Codding et  al., 2016; Duhon et  al., 
2009, 2015) did not assess students’ perception of the acceptability of the intervention. 
Therefore, little is known on how students perceive aspects of treatment intensity.

Limitations

There are several design and methodological limitations to consider when interpreting 
the findings of the current study. First, the total treatment duration was 5 weeks, and 
the dose frequency was three times per week—less than research (Codding et al., 2016) 
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and IES tier 2 recommendations (Gersten et al., 2009), due to practical constraints and 
the school year ending. Student performance may have reached mastery if the inter-
vention was delivered according to duration (i.e., 6–8 weeks) and frequency (i.e., four 
times per week) recommendations.

Second, the current study targeted math fact fluency using one intervention (i.e., 
CCC) and findings may not extend to other math interventions (e.g., Explicit Timing, 
Detect-Practice-Repair). Since fluency was the primary dependent variable, word prob-
lem-solving was not assessed. It is unknown how session length influenced word prob-
lem outcomes. Future research may explore how opportunities to practice (i.e., longer 
sessions) relate to generalization skills (e.g., word problem-solving). This study did not 
record the duration of initial teaching sessions for word problems, which could be doc-
umented in future research.

Third, this study did not collect student behavior data (e.g., engagement), which 
could provide more context regarding session length results. Fourth, all participants 
were female and selected from only one school. Future studies with a more diverse 
sample are warranted. Fifth, acceptability was assessed for the whole packaged inter-
vention and looking at preferences regarding intervention components may be explored 
in future research. Teacher acceptability was not assessed but may be informative to 
future research.

Sixth, the condition control was assessed only three times. Future research may con-
sider exploring equal intervention and control sessions. Additionally, although proce-
dures were used to develop mutually exclusive probe sets, there was a potential for car-
ryover effect for student learning across session length conditions. Finally, the number 
of learning opportunities (CCC and word problems) was not held constant across ses-
sions. Future research may continue to document and explore the impact of teaching 
episodes when varying intervention components.

Implications

There is limited research studying how to understand and conceptualize treatment 
intensity in the math intervention (Codding & Lane, 2015; DeFouw et al., 2018). This 
study contributes to understanding the treatment intensity aspect of session length. This 
study demonstrated that continual fluency growth was similar across all session length 
conditions for majority of the students (i.e., three out of four). During this 5-week tar-
geted, supplemental small group intervention delivered three times a week for a range 
of session lengths from 10 to 30 min, all four students reached an instructional level 
(Burns et al., 2006). This finding suggests that an intervention session length less than 
the 20–40-min recommendation can improve students’ math fluency to an instructional 
level. A shorter intervention session length (i.e., 10-min) may be similarly effective 
while being a more time-efficient way to intervene for students who are at-risk for math 
failure in schools with limited resources.
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Conclusion

This study examined the impact of varying session lengths on a packaged math fact 
fluency intervention. Overall, results indicate that student fluency increased across 
the three session length conditions (10-, 20-, 30-min) compared to the control condi-
tion (0-min). These results suggest that shorter session lengths (i.e., 10-min) may be 
equally effective in improving students’ math fluency as longer session lengths (i.e., 
30-min). It is important to note that there were individual differences demonstrated 
between students on intervention session length suggesting that session length may 
be a case-by-case basis recommendation aligning with a multi-tiered framework. 
Finally, all students indicated that the intervention was acceptable. The results of the 
current study contribute to the growing literature for how to deliver a small group 
math intervention effectively and efficiently. Additional research is encouraged for 
further contribution to understanding how various treatment intensity aspects can 
support students’ needs.

Appendix A

(Adapted from the Kids Intervention Profile (KIP); Eckert et al., 2017).
Directions: Please indicate how much you agree with the questions.
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1. How much do you like practicing math with us each time? 

2. How much do you like being told what to do math about? 

3. Were there times when you didn’t want to practicing math with us? 
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4. Were there any times when you wished you could work more on practicing math with us?

5. How much do you like being told how many math problems you to do?

6. How much do you think it helps you when you were told how many math problems you did?

7. Do you think your math has improved?

8. Do you think your math has gotten worse?
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