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Article

Teachers who provide students with frequent opportunities 
to respond (OTR) to instruction are more likely to enhance 
the educational experience for students in their classrooms. 
In doing so, they provide students frequent opportunities to 
demonstrate learned knowledge and skills and also are able 
to provide critical feedback (e.g., praise, error correction) 
based on student responding. Heward (1994) suggested that 
to be proficient with any skill, students need frequent oppor-
tunities to actively respond to instruction. On the contrary, 
students who are not actively engaged in instruction receive 
fewer OTR and may be considered low achievers 
(Greenwood, Delquadri, & Hall, 1984). In addition, these 
students are more likely to engage in off-task behavior, 
thereby missing critical teacher input (Randolph, 2007).

Greenwood et al. (1984) defined OTR as “the interaction 
between (a) teacher formulated instruction (materials pre-
sented, prompts, questions asked, signals to respond, etc.) 
and (b) its success in establishing the academic responding 
desired or implied by materials, the subject matter goals of 
instruction” (p. 64). Research suggests fast-paced instruc-
tion results in more learning trials by the teacher (e.g., 
Lambert, Cartledge, Heward, & Lo, 2006), more active 
responses by students (e.g., Berrong, Schuster, Morse, & 
Collins, 2007), greater accuracy in student responses (e.g., 
Lambert et al., 2006), and increased on-task behavior (e.g., 
Berrong et al., 2007). Consequently, teachers who gave stu-
dents more opportunities to actively respond during content 
instruction (e.g., reading, math) increased the accuracy and 
rate of reading comprehension, as well as the accuracy and 
fluency of solving multiplication problems (Haydon, 

Borders, Embury, & Clake, 2009). According to Sutherland, 
Conroy, Abrams, and Vo (2010), OTR can increase positive 
teacher–student interactions, enhance student engagement, 
increase student learning, and decrease problem behaviors. 
Using active student response (ASR) strategies during 
teacher-led instruction can provide an opportunity for all 
students to respond, and researchers suggest that in elemen-
tary-level classrooms, opportunities for increasing OTR are 
unlimited. Examples of ASR strategies that increase stu-
dents’ OTR include model–lead–test, choral responding, 
and response cards. Given the documented correlation 
between increased student engagement and academic 
achievement (e.g., Brophy & Good, 1986; Greenwood 
et al., 1984), it is imperative that teachers identify and use 
practices that not only enhance active student engagement 
and participation during teacher-led instruction but are also 
determined effective through research. Selection of such 
practices may result in improved academic performance for 
all students.

Unfortunately, research indicates low levels of ASR in 
classrooms. For example, Hall, Delquadri, Greenwood, and 
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Abstract
This study evaluated the quality of the research and evidence base for using response cards to increase opportunities to 
respond (OTR) for students with and without disabilities at the elementary level (i.e., kindergarten through Grade 5). 
Using quality indicator criteria for single-case research, six single-case studies investigating response cards were analyzed. 
Based on an analysis of quality indicators, results established the use of response cards as an evidence-based practice with 
a moderate level of evidence. Implications for future research and practice are discussed.
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Thurston (1982) revealed active responding for elementary 
students was less than 1% of total school time and as much 
as 45% of instructional time was spent passively attending 
to the teacher. Active student involvement during whole-
class instruction typically took the form of hand raising, in 
which numerous students raised their hands to participate; 
however, only one student was called upon by the teacher to 
respond. Generally, a teacher would pose a question and 
then wait approximately 3 s before calling upon an indi-
vidual student whose hand was raised. This instructional 
method does not provide the teacher with feedback from 
every student in the class and relies solely on gaining a 
response from a student whose hand was raised. Research 
has shown increased ASR improves academic achievement 
(Barbetta, Heron, & Heward, 1993; Narayan, Heward, 
Gardner, Courson, & Omness, 1990) and reduces disruptive 
behavior while increasing on-task behavior (Heward, 1994). 
As a result, providing students with more OTR gives teach-
ers a way to increase ASR.

Numerous researchers have found using ASR strategies 
(e.g., choral responding, response cards, guided notes) in 
the classroom can increase OTR for all students (Heward, 
1994; Lambert et al., 2006). In a classroom setting, use of 
these strategies enables all students to actively participate in 
academic tasks. In addition, ASR strategies are low cost, 
easy to implement, can be used across academic areas, and 
provide increased OTR (Barbetta et al., 1993; Carnine, 
1976; Miller, Hall, & Heward, 1995). A review of the litera-
ture on ASR strategies conducted by Heward (1994) indi-
cated instructional strategies that promote increased levels 
of ASR also increased student learning (Greenwood et al., 
1984). Furthermore, the review indicated ASR provided 
immediate feedback to the teacher and was associated with 
promoting increased time on task (Carnine, 1976; Miller 
et al., 1995; Narayan et al., 1990). One strategy teachers can 
use to increase ASR and OTR for all students is response 
cards. Response cards are any item that can be held up 
simultaneously by every student in the class as a means of 
responding to a teacher-posed question (Heward et al., 
1996). With response cards, students can respond to ques-
tions by writing a short response on a laminated board (i.e., 
write-on response card) or by holding up a preprinted card 
or sign (i.e., preprinted response card) to display their 
answer.

Need for Evidence-Based Practices
Historically, the term “best practice” has been used to 
describe instructional procedures established as effective 
(Mastropieri & Scruggs, 2007). Due to misuse or misunder-
standing of the term, “best practice” based on personal 
experience and opinions has found its way into the class-
room (Cook & Schirmer, 2003). As a result, well-intended 
teachers have taken these “best practices” and implemented 

ineffective practices in their classrooms (Kauffman, 1996). 
Horner et al. (2005) defined a practice as “a curriculum, 
behavioral intervention, systems change, or educational 
approach designed for use by families, educators, or stu-
dents with the express expectation that implementation will 
result in measurable educational, social, behavioral, or 
physical benefit” (p. 175). To combat some of the confu-
sion, Odom et al. (2005) defined the term evidence-based 
practice as a practice demonstrated effective by credible 
research. In addition, Horner and Kratochwill (2011) 
pointed out that a practice is evidence based “when there is 
repeated and convincing documentation of functional, or 
causal, relation between introduction of the practice and 
change in a valued outcome” (p. 3). Therefore, “evidence-
based practice” has become an important term in the field of 
education.

The importance is demonstrated by the fact that both the 
No Child Left Behind Act of 2001 (NCLB; 2002) and the 
Individuals With Disabilities Education Improvement Act 
(IDEIA; 2004) emphasize use of scientifically based 
research. NCLB defines scientifically based research as 
“research that involves the application of rigorous, system-
atic, and objective procedures to obtain reliable and valid 
knowledge relevant to education activities and programs” 
(20 U.S.C. § 7801 [37]). Specifically, NCLB emphasizes 
providing students access to scientifically based instruc-
tional strategies (20 U.S.C. 70 § 6301 et seq.), whereas 
IDEIA emphasizes use of scientifically based instruction 
(20 U.S.C. § 1400 et seq.). Therefore, there is a need for 
effective teaching strategies that improve learning for all 
students in the classroom.

Further, the IDEA Amendments of 1997 mandate stu-
dents with disabilities be educated in general education set-
tings to the maximum extent possible with peers without 
disabilities, also known as the least restrictive environment 
(LRE). Providing appropriate instruction that meets the 
needs of low- to high-achieving students poses an addi-
tional challenge for general education teachers (Stichter 
et al., 2009). Low-achieving students are often less likely 
to participate and respond to teacher-posed questions. One 
way to ensure participation of all students is to increase 
active student involvement in instruction (Kern & Clemens, 
2007).

Although federal mandates emphasize teachers’ use of 
research-based practices within the classroom, the research-
to-practice gap demonstrates research-based teaching prac-
tices have had minimal carryover into classrooms (Fuchs & 
Fuchs, 2001). For example, Burns and Ysseldyke (2009) 
demonstrated low self-reported and observed use of 
research-based practices in classrooms. Horner et al. (2005) 
recommended interventions be practical and cost-effective. 
Therefore, it is essential to identify feasible, low-cost 
research-based practices that teachers can use in the 
classroom.
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Prior Reviews of Response Cards
Recently, Randolph (2007) conducted a meta-analysis of 
the literature on response cards. This article reviewed 18 
studies that examined the effects of response cards on test 
achievement, quiz achievement, participation, and off-task 
behavior. Participants included in this review ranged in age 
from preschool to university level. The studies took place 
across a variety of academic areas (i.e., history, mathemat-
ics, science—natural and social, English, social studies, 
colors, calendar, research methods, psychology). Results 
indicated use of response cards increased test and quiz 
achievement, participation, and decreased off-task behav-
ior. When compared with hand raising, results indicated 
response cards had statistically significant effect sizes (ES) 
for test achievement (ES = 0.38), quiz achievement (ES = 
0.63), participation (a 47.7% increase in participation dur-
ing response card condition), and reduction in intervals of 
disruptive behavior (34% lower in response card condi-
tion). Furthermore, there were no significant differences 
between use of write-on and preprinted response cards. 
Although these results supported Heward’s (1994) findings 
that interventions that promote high levels of ASR could 
play a major role in the teaching and learning process of 
students, Randolph did not evaluate the quality of studies 
identified in the literature review.

Extending this research, Horn (2010) reviewed and 
examined six response card studies as a means of increasing 
academic responding for students with an identified physical 
or cognitive disability. Participants in this review included 
elementary through high school–aged students. The 
reviewed studies were conducted in the academic areas of 
science, social studies, English, calendar, and time telling. 
Horn indicated in this review that response cards could be 
considered an evidence-based practice based on Horner 
et al.’s (2005) guidelines of (a) minimum of five studies 
documented use of experimental control in peer-reviewed 
journals, (b) investigations conducted by a variety of 
researchers in a variety of settings, and (c) investigations 
conducted with a minimum of 20 total participants. Although 
the researcher acknowledged these criteria, the critical first 
step in identifying an evidence-based practice (i.e., deter-
mining whether studies are of sufficient quality) was not 
met. Without an analysis of the quality of each study, a deci-
sion of evidence based or not cannot be made. With the push 
by federal legislature for use of evidence-based practices in 
classrooms, it is imperative to establish practices as evidence 
based only if all of the guidelines and recommendations 
have been adhered to. Because previous researchers did not 
evaluate the quality of the research studies reviewed, addi-
tional information is needed to determine whether response 
cards is, in fact, an evidence-based practice.

Therefore, the purpose was to review experimental 
research literature on response cards using quality indicators 

to determine whether it was an evidence-based practice for 
increasing OTR for students at the elementary level (i.e., 
kindergarten through Grade 5). For the current review, OTR 
was defined as (a) student responding, (b) participation, or 
(c) active responding. Cook, Tankersley, and Landrum 
(2009) recommended, “Reviews focus on as broad a popula-
tion as seems reasonable and meaningful and that authors 
carefully describe participants across studies reviewed to 
inform consumers about the population for whom the inter-
vention has been shown to be effective” (p. 376). Therefore, 
authors narrowed their search to use of response cards with 
elementary students to target a specific audience as opposed 
to making a more general statement about a broader range of 
students.

Method

Literature Search Procedures
To conduct a thorough search of the experimental research 
literature on response cards to increase students’ OTR, 
authors (a) reviewed articles analyzed in Randolph’s (2007) 
meta-analysis and Horn’s (2010) review, (b) conducted an 
electronic search, (c) hand searched peer-reviewed journals, 
and (d) reviewed reference lists of related articles. The cur-
rent review encompassed articles published between 1990 
and the present. First, articles included in Randolph’s meta-
analysis were reviewed for inclusion, with the earliest article 
to be included in the current review published in 1990 (i.e., 
Narayan et al., 1990). Articles included in Randolph’s meta-
analysis were then cross-referenced with the more current 
review by Horn to determine whether any additional, more 
recent, articles should be included. Second, electronic 
searches were conducted using ERIC, PsychINFO, and 
Education Research Complete from 2005 (i.e., Randolph’s, 
2007, meta-analysis) to 2013. When searching electronic 
databases, the following full and truncated keyword search 
terms were used: response cards, response cards and ASR, 
response cards and behavior, response cards and  
OTR, response cards and elementary, response cards and 
middle, response cards and secondary, response cards and 
university, response cards and evidence based, and response 
cards and research based. Although the current review did not 
encompass studies which included students in prekindergar-
ten, Grades 6 through 12, or university, authors included the 
search terms (a) response cards and middle, (b) response 
cards and secondary, and (c) response cards and university in 
an effort to locate all research studies investigating response 
cards to increase students’ OTR. Third, the following jour-
nals were hand searched to locate the most recent studies 
(2010–2013): Education and Training in Autism and 
Developmental Disabilities, Education & Treatment of 
Children, Exceptional Children, Journal of Applied Behavior 
Analysis, Journal of Behavioral Education, Journal of 
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Positive Behavior Interventions, The Journal of Special 
Education, Remedial and Special Education, Teacher 
Education and Special Education, Behavioral Disorders, 
Exceptionality: A Special Education Journal, and Focus on 
Autism and Other Developmental Disabilities. Websites of 
these journals were also searched for online first articles 
(search occurred December 2013). Finally, references from 
relevant studies were examined to locate additional articles. 
Unpublished master’s theses and unpublished/published dis-
sertations were not included in the search. Authors previewed 
titles and abstracts to identify potential articles. Each article 
was discussed, and 100% agreement was reached on the 24 
studies identified for inclusion in this review.

Selection of Studies
A systematic review of the 24 identified studies was then 
conducted. Each article was reviewed to determine whether 
it met the following inclusion criteria: (a) published in peer-
reviewed journal, (b) included elementary students in gen-
eral or special education kindergarten through Grade 5, (c) 
used response cards as independent variable, (d) dependent 
variables measured included OTR, and (e) used a single-
case design. Articles were not included if they met any of 
the following exclusion criteria: (a) published in any source 
other than a peer-reviewed journal; (b) included students in 
prekindergarten, Grades 6 through 12, or university; (c) no 
dependent variables measured OTR; (d) single-case design 
utilized did not yield a functional relation (i.e., ABA, alter-
nating treatments); (e) experimental and quasi-experimen-
tal studies; or (f) unpublished/published master’s thesis or 
dissertation. Although reversal (e.g., ABA) and alternating 
treatments are considered single-case designs, these designs 
do not yield a functional relation and were not included in 
the current review. Prediction, verification, and replication 
of effect are required to establish a functional relation. 
Given that there is no replication of effect in an ABA design, 
studies utilizing this design were excluded from the review. 
Furthermore, an alternating treatments design is designed to 
compare interventions and is susceptible to multiple treat-
ment interference; therefore, authors chose to exclude stud-
ies utilizing this design from the review. Although group 
experimental studies were included in the search, none were 
reviewed because in one study identified at the elementary 
level (i.e., Fujiki, Spackman, Brinton, & Illig, 2008), the 
only dependent variable measured was student perfor-
mance. From these 24 articles, a total of 6 studies (25%) 
were identified as meeting inclusion criteria and were 
included in the review.

Although six included studies are rather restrictive, it is 
important to note reasons for excluding additional articles 
identified (n = 18). Of the excluded studies, one article exam-
ined teacher, rather than student behavior. A second article 
examined only correct student responses, rather than number 

of student responses (Skibo, Mims, & Spooner, 2011). 
Furthermore, four studies (three conducted at the elementary 
level) did not utilize a design that would demonstrate a func-
tional relation such as ABA or ANCOVA (e.g., Armendariz & 
Umbreit, 1999; Christle & Schuster, 2003; Fujiki et al., 
2008). Five of the articles examined effects of response cards 
on middle school or university students (e.g., Davis & 
O’Neill, 2004; Desrochers & Shelnutt, 2012; Horn, Schuster, 
& Collins, 2006). The remaining seven articles, none of 
which were conducted at the elementary level, compared 
effects of response cards and an additional independent vari-
able using an alternating treatments design and were excluded 
for inability to demonstrate a functional relation (e.g., 
Godfrey, Grisham-Brown, Schuster, & Hemmeter, 2003; 
Marmolejo, Wilder, & Bradley, 2004; Shabani & Carr, 2004).

Of the six identified studies included in the review, one 
study was included in the Randolph (2007) meta-analysis 
(i.e., Gardner, Heward, & Grossi, 1994), one was included 
in the Horn (2010) review (i.e., Berrong et al., 2007), and 
one was included in both the Randolph and Horn reviews 
(i.e., Narayan et al., 1990). The remaining three studies (i.e., 
Lambert et al., 2006; Munro & Stephenson, 2009; Wood, 
Mabry, Kretlow, Lo, & Galloway, 2009) were not included 
in previous reviews.

Selection and Application of Quality Indicator 
Criteria
Researchers used a 20-item single-case quality indicator 
checklist outlined by the National Secondary Transition 
Technical Assistance Center (NSTTAC) to code individual 
studies (Test et al., 2009; see Table 1). The NSTTAC quality 
indicator checklist was developed based on criteria set forth 
by Horner et al. (2005) and is not specific to transition prac-
tices. Components were organized into seven broad quality 
indicators: (a) participants, (b) setting, (c) dependent vari-
able, (d) independent variable, (e) procedures, (f) results, 
and (g) social validity. Studies were rated for presence or 
absence of each subcomponent identified within the broad 
indicators as Cook et al. (2009) found interrater reliability 
was lower when using a 4-point rubric to rate presence or 
absence of quality indicators in single-case research, and 
therefore recommended future reviews use a dichotomous 
scale.

Interpreting quality indicators. According to quality indicator 
criteria set forth by Test et al. (2009), to be considered high 
quality, a single-case research study must meet all 20 qual-
ity indicators. To be considered acceptable quality, a study 
must meet all quality indicators except (a) #2: Participant 
selection described with replicable precision, (b) #11: Overt 
measurement of the fidelity of implementation for the inde-
pendent variable, and (c) #17 to 20: must have one of four 
identified social validity subcomponents. Frequently, social 
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validity and treatment fidelity measures are reasons studies 
do not meet quality indicator criteria. In an effort to refrain 
from further limiting identified studies for inclusion, 
researchers chose to utilize the quality indicator criteria out-
lined by NSTTAC in Test et al. (see Table 1 for a list of 
quality indicators).

Interrater reliability for quality standards. Using quality indi-
cator criteria, authors independently reviewed and rated 
single-case studies that met inclusion criteria. The review 
team included two doctoral students studying special edu-
cation with a combined total of 10 years teaching experi-
ence in special education. An item-by-item analysis was 
completed to calculate percentage of agreement. Percent of 
agreement was calculated by dividing the number of agree-
ments by the number of agreements plus disagreements, 
and multiplied by 100. Only one discrepancy occurred 
between scorers. The discrepancy existed within the social 
validity quality indicator (i.e., whether or not magnitude of 

change in dependent variables resulting from the interven-
tion was measured as socially important) on the Narayan 
et al. (1990) study. Interrater reliability on the quality indi-
cator checklist was calculated for three of the six studies 
and was 98.3% with a range of 96.6% to 100%. Based on 
the 20-item checklist, articles were then rated to determine 
quality of the evidence base for response cards to increase 
OTR for elementary students. Each of the six single-case 
studies reviewed was rated either high or acceptable quality 
and was thus able to be used to determine the evidence base 
for response cards.

Categorizing the Strength of Evidence
For consistency, criteria used by Test et al. (2009) were used 
to make a final determination of response cards as an evi-
dence-based practice. For single-case research, Test et al. 
developed decision rules for categorizing the strength of evi-
dence (i.e., strong or moderate). These criteria were 

Table 1. Quality Indicator Checklist for Single-Case Studies.

Quality indicator

Participants
  1. Described with sufficient detail
  2. Participant selection described with replicable precisiona

Setting
  3. Critical features of setting described with sufficient precision to allow replication
DV/measures
  4. All DVs described with operational precision
  5. Each DV measured with a procedure that generates a quantifiable index
  6. Measurement process was described with replicable precision
  7. DVs were measured repeatedly over time
  8. Data were collected on reliability or IOA associated with each DV, and IOA levels met minimal standards (e.g., IOA = 80%)
IV/intervention
  9. IV was described with replicable precision
 10. IV was systematically manipulated and under the control of the experimenter
 11. Overt measurement of the fidelity of implementation for IV (treatment integrity/procedural reliability)a

Procedures
 12.  A baseline phase provided repeated measurement of a DV and established a pattern of responding that can be used to predict 

the pattern of future performance, if introduction or manipulation of the IV did not occur
 13. Procedural characteristics of the baseline conditions were described with replicable precision
Results/graphs/design
 14. Design provides at least three demonstrations of experimental effect at different points in time
 15. Design controls for common threats to interval validity (e.g., permits elimination of rival hypotheses)
 16. Experimental effects were replicated across participants, settings, or materials to establish external validity
Social validity (must have one of these four for acceptable quality)a

 17. DV is socially important
 18. Magnitude of change in DVs resulting from the intervention is measured as socially important
 19. Implementation of IV was described by author as practical and cost-effective
 20.  Social validity is enhanced by implementation of IV over extended time periods, by typical intervention agents, in typical physical 

and social contexts

Note. This public domain document can be found at http://www.nsttac.org/sites/default/files/assets/pdf/pdf/ebps/Quality%20Indicator%20Single%20
Subject%20template.pdf. DV = dependent variable; IOA = interobserver agreement; IV = independent variable.
aQuality indicator not required to be rated as acceptable.
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developed based on work of the Institute of Education 
Sciences and Horner et al. (2005). For a practice to be labeled 
as having a “strong” evidence base, five studies of high qual-
ity must be identified. Of these studies, three independent 
research teams must conduct the research, and each study 
must demonstrate a functional relation and no contradictory 
evidence from a study reflecting strong evidence could exist. 
To be labeled as having a “moderate” evidence base, at least 
three studies of high or acceptable quality must be identified. 
Of these studies, research must be conducted by one or two 
independent research teams, and studies have to demonstrate 
a functional relation. These criteria were applied to the identi-
fied response card studies to determine the level of evidence 
for using response cards as a strategy for increasing OTR for 
students at the elementary level (i.e., K-5).

Results

Quality of Single-Case Research Studies
Six single-case studies were examined based on the 20 
quality indicators. Table 2 provides a detailed description of 
individual studies. Of the six studies, two met all 20 quality 
indicators (i.e., Lambert et al., 2006; Wood et al., 2009) and 
were determined to be high-quality studies based on Test 
et al.’s (2009) criteria. The remaining four studies (i.e., 
Berrong et al., 2007; Gardner et al., 1994; Munro & 
Stephenson, 2009; Narayan et al., 1990) were determined to 
be acceptable quality. See summary of quality indicators for 
each of the six studies in Table 3.

Participants and setting. First, studies were examined to 
determine whether participants were described with suffi-
cient detail (e.g., age, gender, disability, selection) and 
whether critical features of settings were described to allow 
replication. Based on criteria set forth in Test et al. (2009), 
studies could still meet acceptable quality if participant 
selection was not described with replicable precision. All 
six studies included all quality indicators outlined for this 
category.

Dependent variable/measures. Second, studies were 
reviewed based on the dependent variable quality indicator. 
For this indicator, studies were examined for description, 
measurement procedures, and frequency and reliability of 
implementation of the dependent variable, OTR. All studies 
were coded as including all dependent variable indicators.

Independent variable/intervention. Third, studies were exam-
ined to determine whether the independent variable (i.e., 
response cards) was described with replicable precision, 
systematically manipulated, and measured for fidelity of 
implementation. Four studies included each of these inde-
pendent variable components. Two of the studies reviewed 

did not measure fidelity of implementation (i.e., Munro & 
Stephenson, 2009; Narayan et al., 1990) but were still eli-
gible to be considered as acceptable quality studies.

Procedures. Fourth, each study was evaluated based on pro-
cedures used. This included description of baseline condi-
tions with replicable precision and repeated measurement 
of dependent variable during baseline combined with an 
established pattern of responding used to predict a pattern 
of future performance. All studies met criteria for the base-
line indicator.

Results. Fifth, studies were evaluated to determine whether 
the single-case design demonstrated experimental control, 
controlled for threats to internal validity, and whether 
effects were replicated across participants, settings, or 
materials. In all six studies, experimental control was dem-
onstrated by (a) staggering introduction of the independent 
variable and documenting changes in trend and level or (b) 
researcher manipulation of the independent variable across 
different phases of the study. All studies included three 
demonstrations of experimental effect at different points in 
time.

Social validity. Finally, studies were examined for documenta-
tion of social validity. Studies were reviewed based on the 
following components: (a) importance of dependent variable, 
(b) magnitude of change in independent variable, (c) imple-
mentation of independent variable described as practical and 
cost-effective, and (d) independent variable implemented 
over extended periods of time, by typical interventionists 
(e.g., teachers) and in typical contexts (e.g., classroom). If 
studies included all four components, they had the potential 
to be considered high quality, based on results of other qual-
ity indicators examined. Only two studies reviewed met all 
four social validity quality indicators (i.e., Lambert et al., 
2006; Wood et al., 2009). For this quality indicator, studies 
had to have at least one of four components to be considered 
acceptable quality. All studies included dependent variables 
that were socially important. Three studies did not include a 
measure of social validity with teachers (i.e., Berrong et al., 
2007; Munro & Stephenson, 2009; Narayan et al., 1990), 
although one study did examine outcomes from students’ 
perspective (Narayan et al., 1990). Without a social validity 
measure, these studies did not fully address the final indicator 
under social validity. Although typical intervention agents 
(e.g., teachers) conducted each of these studies in typical set-
tings (e.g., classroom), teachers were not given a survey or 
questionnaire to measure the outcomes. Therefore, they were 
not given an opportunity to report the procedures as acceptable, 
feasible, or effective. Finally, three of six studies (i.e., Berrong 
et al., 2007; Gardner et al., 1994; Munro & Stephenson, 
2009) did not assess the practicality and cost-effectiveness of 
response cards.

 at UNIV OF PITTSBURGH on August 1, 2015rse.sagepub.comDownloaded from 

http://rse.sagepub.com/


7

T
ab

le
 2

. 
Li

te
ra

tu
re

 R
ev

ie
w

 o
f R

C
 a

nd
 O

pp
or

tu
ni

ty
 to

 R
es

po
nd

 fo
r 

El
em

en
ta

ry
 S

tu
de

nt
s 

(K
-5

).

St
ud

y
Pu

rp
os

e
Pa

rt
ic

ip
an

ts
Se

tt
in

g
D

es
ig

n
D

ep
en

de
nt

 
va

ri
ab

le
(s

)
In

de
pe

nd
en

t 
va

ri
ab

le
Re

su
lts

 o
f s

tu
dy

Be
rr

on
g,

 
Sc

hu
st

er
, 

M
or

se
, a

nd
 

C
ol

lin
s 

(2
00

7)

D
et

er
m

in
e 

w
he

th
er

 
RC

 w
ou

ld
 in

cr
ea

se
 

ac
tiv

e 
re

sp
on

di
ng

 
an

d 
on

-t
as

k 
be

ha
vi

or
, 

an
d 

de
cr

ea
se

 
in

ap
pr

op
ri

at
e 

be
ha

vi
or

 o
f s

tu
de

nt
s 

w
ith

 m
od

er
at

e 
an

d 
se

ve
re

 d
isa

bi
lit

ie
s

Ei
gh

t s
tu

de
nt

s 
w

ith
 

m
od

er
at

e 
to

 s
ev

er
e 

di
sa

bi
lit

ie
s; 

fe
m

al
e 

 
(n

 =
 3

), 
m

al
e 

(n
 =

 5
); 

ag
es

 1
0–

12
 y

ea
rs

; I
Q

 
ra

ng
e 

of
 fo

ur
 s

tu
de

nt
s: 

41
–5

9;
 o

ne
 s

tu
de

nt
 

w
ith

 p
hy

sic
al

 d
isa

bi
lit

y,
 

on
e 

st
ud

en
t w

ith
 

he
ar

in
g 

im
pa

ir
m

en
t

Se
lf-

co
nt

ai
ne

d 
sp

ec
ia

l 
ed

uc
at

io
n 

cl
as

sr
oo

m
—

D
ur

in
g 

ca
le

nd
ar

 ti
m

e

A
BA

B 
de

sig
n

A
ct

iv
e 

re
sp

on
di

ng
O

n-
ta

sk
 

be
ha

vi
or

In
ap

pr
op

ri
at

e 
be

ha
vi

or

Pr
ep

ri
nt

ed
  

RC
A

ct
iv

e 
re

sp
on

di
ng

: M
%

: H
R1

 (M
 =

 2
1.

7%
), 

RC
1 

(M
 =

 5
8.

8%
), 

H
R2

 (M
 =

 2
8.

7%
), 

RC
2 

(M
 =

 5
6.

3%
). 

N
o 

ov
er

la
p 

ac
ro

ss
 

co
nd

iti
on

s. 
O

n-
ta

sk
 b

eh
av

io
r:

 M
%

: H
R1

 
(M

 =
 3

5.
7%

), 
RC

1 
(M

 =
 7

9.
4%

), 
H

R2
 (M

 
= 

36
.9

%
), 

RC
2 

(M
 =

 7
1.

5%
). 

N
o 

ov
er

la
p 

be
tw

ee
n 

co
nd

iti
on

s. 
In

ap
pr

op
ri

at
e 

be
ha

vi
or

: M
 r

at
e:

 H
R1

 (M
 =

 0
.7

7)
, R

C
1 

(M
 =

 0
.4

0)
, H

R2
 (M

 =
 0

.8
9)

, R
C

2 
(M

 =
 

0.
27

).
G

ar
dn

er
, 

H
ew

ar
d,

 a
nd

 
G

ro
ss

i (
19

94
)

C
om

pa
re

 e
ffe

ct
s 

of
 H

R 
an

d 
RC

 o
n 

fr
eq

ue
nc

y 
of

 a
ct

iv
e 

st
ud

en
t r

es
po

nd
in

g,
 

ac
cu

ra
cy

 o
f s

tu
de

nt
 

re
sp

on
se

s, 
ne

xt
-d

ay
 

qu
iz

 p
er

fo
rm

an
ce

, a
nd

 
te

st
 p

er
fo

rm
an

ce

Fi
ve

 s
tu

de
nt

s; 
ag

es
 1

0–
12

 
ye

ar
s

Fi
fth

-g
ra

de
 

in
ne

r-
ci

ty
 

cl
as

sr
oo

m
—

D
ur

in
g 

sc
ie

nc
e 

in
st

ru
ct

io
n,

 
m

id
w

es
te

rn
 

ci
ty

A
BA

B 
de

sig
n

Te
ac

he
r 

pr
es

en
ta

tio
n 

ra
te

N
um

be
r 

of
 

st
ud

en
t 

re
sp

on
se

s
A

cc
ur

ac
y 

of
 s

tu
de

nt
 

re
sp

on
se

s
N

ex
t-

da
y 

qu
iz

 
sc

or
es

Bi
w

ee
kl

y 
re

vi
ew

 
te

st
 s

co
re

s

W
ri

te
-o

n 
 

RC
Te

ac
he

r 
pr

es
en

ta
tio

n 
ra

te
: M

 p
er

 m
in

ut
e:

 
H

R 
(M

 =
 1

.9
), 

RC
 (M

 =
 1

.2
). 

St
ud

en
t 

re
sp

on
se

s: 
M

 n
um

be
r 

of
 a

ca
de

m
ic

 
re

sp
on

se
s: 

H
R 

(M
 =

 1
.5

), 
RC

 (M
 =

 
21

.8
). 

Pa
rt

ic
ip

at
io

n 
du

ri
ng

 o
ra

l g
ro

up
 

re
sp

on
se

s: 
H

R 
(4

%
), 

RC
 (6

8%
). 

A
cc

ur
ac

y 
of

 r
es

po
ns

es
: H

R 
(9

2%
), 

RC
 (9

3%
). 

N
ex

t-
da

y 
qu

iz
 s

co
re

s: 
M

 q
ui

z 
sc

or
es

: H
R1

 (M
 

= 
59

%
), 

RC
1 

(M
 =

 7
0%

), 
H

R2
 (M

 =
 5

1%
), 

RC
2 

(7
0%

). 
O

ve
ra

ll 
M

 s
co

re
 o

f c
la

ss
: H

R 
(M

 =
 5

7%
), 

RC
 (M

 =
 7

0%
). 

Re
vi

ew
 te

st
s: 

C
la

ss
 M

 o
n 

re
vi

ew
 te

st
 it

em
s: 

H
R 

(M
 =

 
49

%
), 

RC
 (M

 =
 7

0%
).

La
m

be
rt

, 
C

ar
tle

dg
e,

 
H

ew
ar

d,
 a

nd
 

Lo
 (2

00
6)

D
et

er
m

in
e 

ef
fe

ct
s 

of
 

us
in

g 
RC

 d
ur

in
g 

m
at

h 
le

ss
on

s 
on

 d
isr

up
tiv

e 
be

ha
vi

or
 a

nd
 

st
ud

en
ts

’ a
ca

de
m

ic
 

re
sp

on
di

ng

N
in

e 
st

ud
en

ts
; a

ge
s 

9–
10

 
ye

ar
s; 

A
fr

ic
an

 A
m

er
ic

an
 

(n
 =

 8
), 

C
au

ca
sia

n 
(n

 =
 1

); 
lo

w
-m

at
h 

pe
rf

or
m

an
ce

Tw
o 

fo
ur

th
-

gr
ad

e 
ge

ne
ra

l 
ed

uc
at

io
n 

cl
as

sr
oo

m
s—

D
ur

in
g 

m
at

h 
in

st
ru

ct
io

n

A
BA

B 
de

sig
n

D
isr

up
tiv

e 
be

ha
vi

or
Ra

te
 o

f 
ac

ad
em

ic
 

re
sp

on
se

s

W
ri

te
-o

n 
 

RC
D

isr
up

tiv
e 

be
ha

vi
or

: M
 n

um
be

r 
of

 
di

sr
up

tiv
e 

be
ha

vi
or

s: 
SS

R 
(M

 =
 6

.8
), 

RC
 

(M
 =

 1
.3

). 
Ra

te
 o

f a
ca

de
m

ic
 r

es
po

ns
es

: M
 

ac
ad

em
ic

 r
es

po
ns

es
 p

er
 m

in
ut

e:
 S

SR
 (M

 =
 

0.
12

), 
RC

 (M
 =

 0
.9

4)
.

M
un

ro
 a

nd
 

St
ep

he
ns

on
 

(2
00

9)

Ex
am

in
e 

ef
fe

ct
s 

of
 R

C
 a

nd
 H

R 
on

 p
ar

tic
ip

at
io

n,
 

ac
ad

em
ic

 
ac

hi
ev

em
en

t, 
an

d 
te

ac
he

r 
be

ha
vi

or
 

du
ri

ng
 w

ho
le

-c
la

ss
 

vo
ca

bu
la

ry
 in

st
ru

ct
io

n

Fi
ve

 s
tu

de
nt

s, 
lo

w
 to

  
hi

gh
 a

ch
ie

vi
ng

; m
al

e 
 

(n
 =

 3
), 

fe
m

al
e 

(n
 =

 2
); 

ag
es

 1
0–

11
 y

ea
rs

Fi
fth

-g
ra

de
 

w
ho

le
-c

la
ss

 
En

gl
ish

 
in

st
ru

ct
io

n;
 

in
ne

r-
ci

ty
 

pu
bl

ic
 s

ch
oo

l 
in

 B
ri

tis
h 

C
ol

um
bi

a

A
BA

B 
de

sig
n

Ra
te

 o
f t

ea
ch

er
 

qu
es

tio
ns

Ra
te

 o
f t

ea
ch

er
 

fe
ed

ba
ck

 
st

at
em

en
ts

Pe
rc

en
ta

ge
 

of
 s

tu
de

nt
 

re
sp

on
se

s
Te

st
 s

co
re

s

W
ri

te
-o

n 
 

RC
Te

ac
he

r 
be

ha
vi

or
 r

at
es

: H
R 

(M
 =

 1
.0

1)
, 

RC
 (M

 =
 1

.0
6)

; T
ea

ch
er

 fe
ed

ba
ck

 
(p

er
 m

in
ut

e)
: H

R 
(M

 =
 0

.9
2)

, R
C

 (M
 

= 
1.

2)
; S

tu
de

nt
 p

ar
tic

ip
at

io
n:

 H
R 

to
 

RC
, r

es
pe

ct
iv

el
y:

 A
lic

e 
(0

%
–4

6%
), 

Le
o 

(2
2%

–9
5%

), 
Br

en
da

 (1
6%

 to
 9

1%
), 

Sa
m

 
(2

6%
–1

00
%

), 
N

ic
ky

 (2
7%

–1
00

%
); 

Te
st

 
sc

or
es

: H
ig

he
r 

du
ri

ng
 R

C
 th

an
 H

R 
fo

r 
al

l 
fiv

e 
st

ud
en

ts
.

(c
on

tin
ue

d)

 at UNIV OF PITTSBURGH on August 1, 2015rse.sagepub.comDownloaded from 

http://rse.sagepub.com/


8 

St
ud

y
Pu

rp
os

e
Pa

rt
ic

ip
an

ts
Se

tt
in

g
D

es
ig

n
D

ep
en

de
nt

 
va

ri
ab

le
(s

)
In

de
pe

nd
en

t 
va

ri
ab

le
Re

su
lts

 o
f s

tu
dy

N
ar

ay
an

, 
H

ew
ar

d,
 

G
ar

dn
er

, 
C

ou
rs

on
, 

an
d 

O
m

ne
ss

 
(1

99
0)

Ev
al

ua
te

 R
C

 in
 fo

ur
th

-
gr

ad
e 

so
ci

al
 s

tu
di

es
 

cl
as

s

Si
x 

st
ud

en
ts

; a
ge

s 
9–

11
 

ye
ar

s
Fo

ur
th

-g
ra

de
 

w
ho

le
-c

la
ss

 
so

ci
al

 s
tu

di
es

 
in

st
ru

ct
io

n

A
BA

B 
de

sig
n

Te
ac

he
r 

pr
es

en
ta

tio
n 

ra
te

N
um

be
r 

of
 

st
ud

en
t 

re
sp

on
se

s
A

cc
ur

ac
y 

of
 s

tu
de

nt
 

re
sp

on
se

s
D

ai
ly

 q
ui

z 
sc

or
es

W
ri

te
-o

n 
 

RC
Te

ac
he

r 
pr

es
en

ta
tio

n 
ra

te
: M

 p
er

 m
in

ut
e:

 
H

R 
(M

 =
 1

.5
4)

, R
C

 (M
 =

 0
.9

9)
. S

tu
de

nt
 

re
sp

on
se

s: 
M

 n
um

be
r 

of
 a

ca
de

m
ic

 
re

sp
on

se
s: 

H
R 

(M
 =

 0
.9

), 
RC

 (M
 =

 
15

.6
). 

Pa
rt

ic
ip

at
io

n 
du

ri
ng

 o
ra

l g
ro

up
 

re
sp

on
se

s: 
H

R 
(4

%
), 

RC
 (6

8%
). 

A
cc

ur
ac

y 
of

 r
es

po
ns

es
: M

 c
or

re
ct

 r
es

po
ns

es
 p

er
 

se
ss

io
n—

H
R 

(M
 =

 0
.7

4)
, R

C
 (M

 =
 1

3.
0)

. 
N

ex
t-

da
y 

qu
iz

 s
co

re
s: 

G
ro

up
 M

 q
ui

z 
sc

or
es

: H
R1

 (M
 =

 7
.4

), 
RC

1 
(M

 =
 8

.2
), 

H
R2

 (M
 =

 6
.5

), 
RC

2 
(M

 =
 7

.8
).

W
oo

d,
 M

ab
ry

, 
K

re
tlo

w
, L

o,
 

an
d 

G
al

lo
w

ay
 

(2
00

9)

In
ve

st
ig

at
e 

ef
fe

ct
s 

of
 

pr
ep

ri
nt

ed
 R

C
 o

n 
pa

rt
ic

ip
at

io
n 

an
d 

of
f-t

as
k 

be
ha

vi
or

 in
 a

n 
in

cl
us

io
n 

cl
as

sr
oo

m

Fo
ur

 s
tu

de
nt

s, 
tw

o 
w

ith
ou

t d
isa

bi
lit

ie
s, 

on
e 

w
ith

 S
LD

 a
nd

 S
/L

, o
ne

 
w

ith
ou

t D
D

; a
ge

s 
5–

6 
ye

ar
s; 

C
au

ca
sia

n 
(n

 =
 

3)
, m

ul
tir

ac
ia

l (
n 

= 
1)

; 
m

al
e 

(n
 =

 2
), 

fe
m

al
e 

 
(n

 =
 2

)

U
rb

an
 

ki
nd

er
ga

rt
en

 
in

cl
us

io
n 

cl
as

sr
oo

m
—

D
ur

in
g 

ca
le

nd
ar

 ti
m

e

A
BA

B 
de

sig
n

Pa
rt

ic
ip

at
io

n
O

ff-
ta

sk
 

be
ha

vi
or

Pr
ep

ri
nt

ed
  

RC
Pa

rt
ic

ip
at

io
n:

 O
ve

ra
ll 

pa
rt

ic
ip

at
io

n 
in

cr
ea

se
d 

fo
r 

al
l s

tu
de

nt
s 

du
ri

ng
 R

C
 

ph
as

es
 c

om
pa

re
d 

w
ith

 H
R 

ph
as

es
. M

 
re

sp
on

se
s: 

H
R1

 (M
 =

 1
.7

), 
RC

1 
(M

 
= 

29
.3

6)
, H

R2
 (M

 =
 1

.9
3)

, R
C

 2
 (M

 
= 

28
.3

5)
; O

ff-
ta

sk
 b

eh
av

io
r:

 O
ff-

ta
sk

 
be

ha
vi

or
 d

ec
re

as
ed

 d
ur

in
g 

RC
 p

ha
se

s. 
M

 
of

 o
ff-

ta
sk

 b
eh

av
io

r:
 H

R1
 (M

 =
 7

0.
36

%
), 

RC
1 

(M
 =

 1
.8

4%
), 

H
R2

 (M
 =

 5
3.

6%
), 

RC
 

2 
(M

 =
 6

.7
4%

).

N
ot

e.
 R

C
 =

 r
es

po
ns

e 
ca

rd
s; 

H
R 

= 
ha

nd
 r

ai
sin

g;
 S

SR
 =

 s
in

gl
e 

st
ud

en
t r

es
po

ns
e;

 S
LD

 =
 s

pe
ci

fic
 le

ar
ni

ng
 d

isa
bi

lit
y;

 S
/L

 =
 S

pe
ec

h 
an

d 
La

ng
ua

ge
; D

D
 =

 D
ev

el
op

m
en

ta
l D

isa
bi

lit
ie

s.

T
ab

le
 2

. (
co

nt
in

ue
d)

 at UNIV OF PITTSBURGH on August 1, 2015rse.sagepub.comDownloaded from 

http://rse.sagepub.com/


9

T
ab

le
 3

. 
Q

ua
lit

y 
In

di
ca

to
rs

 M
et

 fo
r 

Si
ng

le
-C

as
e 

Re
se

ar
ch

 o
n 

U
sin

g 
Re

sp
on

se
 C

ar
ds

 to
 In

cr
ea

se
 O

pp
or

tu
ni

ty
 to

 R
es

po
nd

.

Q
ua

lit
y 

in
di

ca
to

r

N
ar

ay
an

, H
ew

ar
d,

 
G

ar
dn

er
, C

ou
rs

on
, 

an
d 

O
m

ne
ss

 
(1

99
0)

G
ar

dn
er

, 
H

ew
ar

d,
 a

nd
 

G
ro

ss
i (

19
94

)

La
m

be
rt

, 
C

ar
tle

dg
e,

 
H

ew
ar

d,
 a

nd
 L

o 
(2

00
6)

Be
rr

on
g,

 
Sc

hu
st

er
, M

or
se

, 
an

d 
C

ol
lin

s 
(2

00
7)

W
oo

d,
 M

ab
ry

, 
K

re
tlo

w
, L

o,
 a

nd
 

G
al

lo
w

ay
 (2

00
9)

M
un

ro
 a

nd
 

St
ep

he
ns

on
 

(2
00

9)

Pa
rt

ic
ip

an
ts

 
 1

. D
es

cr
ib

ed
 w

ith
 s

uf
fic

ie
nt

 d
et

ai
l

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

 
 2

.  P
ar

tic
ip

an
t s

el
ec

tio
n 

de
sc

ri
be

d 
w

ith
 r

ep
lic

ab
le

 p
re

ci
sio

n
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Se

tt
in

g
 

 3
.  C

ri
tic

al
 fe

at
ur

es
 o

f s
et

tin
g 

de
sc

ri
be

d 
w

ith
 s

uf
fic

ie
nt

 
pr

ec
isi

on
 to

 a
llo

w
 r

ep
lic

at
io

n
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s

D
V/

m
ea

su
re

s
 

 4
. A

ll 
D

Vs
 d

es
cr

ib
ed

 w
ith

 o
pe

ra
tio

na
l p

re
ci

sio
n

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

 
 5

.  E
ac

h 
D

V 
m

ea
su

re
d 

w
ith

 a
 p

ro
ce

du
re

 th
at

 g
en

er
at

es
 a

 
qu

an
tif

ia
bl

e 
in

de
x

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

 
 6

.  M
ea

su
re

m
en

t p
ro

ce
ss

 w
as

 d
es

cr
ib

ed
 w

ith
 r

ep
lic

ab
le

 
pr

ec
isi

on
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s

 
 7

. D
Vs

 w
er

e 
m

ea
su

re
d 

re
pe

at
ed

ly
 o

ve
r 

tim
e

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

 
 8

.  D
at

a 
w

er
e 

co
lle

ct
ed

 o
n 

re
lia

bi
lit

y 
or

 IO
A

 a
ss

oc
ia

te
d 

w
ith

 
ea

ch
 D

V,
 a

nd
 IO

A
 le

ve
ls 

m
et

 m
in

im
al

 s
ta

nd
ar

ds
 (e

.g
., 

IO
A

 
= 

80
%

)

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

IV
/in

te
rv

en
tio

n
 

 9
. I

V 
w

as
 d

es
cr

ib
ed

 w
ith

 r
ep

lic
ab

le
 p

re
ci

sio
n

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

 
10

.  I
V 

w
as

 s
ys

te
m

at
ic

al
ly

 m
an

ip
ul

at
ed

 a
nd

 u
nd

er
 th

e 
co

nt
ro

l 
of

 th
e 

ex
pe

ri
m

en
te

r
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s

 
11

.  O
ve

rt
 m

ea
su

re
m

en
t o

f t
he

 fi
de

lit
y 

of
 im

pl
em

en
ta

tio
n 

fo
r 

IV
 (t

re
at

m
en

t i
nt

eg
ri

ty
/p

ro
ce

du
ra

l r
el

ia
bi

lit
y)

N
o

Ye
s

Ye
s

Ye
s

Ye
s

N
o

Pr
oc

ed
ur

es
 

12
.  A

 b
as

el
in

e 
ph

as
e 

pr
ov

id
ed

 r
ep

ea
te

d 
m

ea
su

re
m

en
t o

f a
 

D
V 

an
d 

es
ta

bl
ish

ed
 a

 p
at

te
rn

 o
f r

es
po

nd
in

g 
th

at
 c

an
 b

e 
us

ed
 to

 p
re

di
ct

 th
e 

pa
tt

er
n 

of
 fu

tu
re

 p
er

fo
rm

an
ce

, i
f 

in
tr

od
uc

tio
n 

or
 m

an
ip

ul
at

io
n 

of
 th

e 
IV

 d
id

 n
ot

 o
cc

ur

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

 
13

.  P
ro

ce
du

ra
l c

ha
ra

ct
er

ist
ic

s 
of

 th
e 

ba
se

lin
e 

co
nd

iti
on

s 
w

er
e 

de
sc

ri
be

d 
w

ith
 r

ep
lic

ab
le

 p
re

ci
sio

n
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s

Re
su

lts
/g

ra
ph

s/
de

sig
n

 
14

.  D
es

ig
n 

pr
ov

id
es

 a
t l

ea
st

 th
re

e 
de

m
on

st
ra

tio
ns

 o
f 

ex
pe

ri
m

en
ta

l e
ffe

ct
 a

t d
iff

er
en

t p
oi

nt
s 

in
 ti

m
e

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

 
15

.  D
es

ig
n 

co
nt

ro
ls 

fo
r 

co
m

m
on

 th
re

at
s 

to
 in

te
rv

al
 v

al
id

ity
 

(e
.g

., 
pe

rm
its

 e
lim

in
at

io
n 

of
 r

iv
al

 h
yp

ot
he

se
s)

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

(c
on

tin
ue

d)

 at UNIV OF PITTSBURGH on August 1, 2015rse.sagepub.comDownloaded from 

http://rse.sagepub.com/


10 

Q
ua

lit
y 

in
di

ca
to

r

N
ar

ay
an

, H
ew

ar
d,

 
G

ar
dn

er
, C

ou
rs

on
, 

an
d 

O
m

ne
ss

 
(1

99
0)

G
ar

dn
er

, 
H

ew
ar

d,
 a

nd
 

G
ro

ss
i (

19
94

)

La
m

be
rt

, 
C

ar
tle

dg
e,

 
H

ew
ar

d,
 a

nd
 L

o 
(2

00
6)

Be
rr

on
g,

 
Sc

hu
st

er
, M

or
se

, 
an

d 
C

ol
lin

s 
(2

00
7)

W
oo

d,
 M

ab
ry

, 
K

re
tlo

w
, L

o,
 a

nd
 

G
al

lo
w

ay
 (2

00
9)

M
un

ro
 a

nd
 

St
ep

he
ns

on
 

(2
00

9)

 
16

.  E
xp

er
im

en
ta

l e
ffe

ct
s 

w
er

e 
re

pl
ic

at
ed

 a
cr

os
s 

pa
rt

ic
ip

an
ts

, 
se

tt
in

gs
, o

r 
m

at
er

ia
ls 

to
 e

st
ab

lis
h 

ex
te

rn
al

 v
al

id
ity

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

So
ci

al
 v

al
id

ity
 (m

us
t h

av
e 

on
e 

of
 th

es
e 

fo
ur

 fo
r 

ac
ce

pt
ab

le
 q

ua
lit

y)
 

17
. D

V 
is 

so
ci

al
ly

 im
po

rt
an

t
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
 

18
.  M

ag
ni

tu
de

 o
f c

ha
ng

e 
in

 D
Vs

 r
es

ul
tin

g 
fr

om
 th

e 
in

te
rv

en
tio

n 
is 

m
ea

su
re

d 
as

 s
oc

ia
lly

 im
po

rt
an

t
N

o
Ye

s
Ye

s
N

o
Ye

s
N

o

 
19

.  I
m

pl
em

en
ta

tio
n 

of
 IV

 w
as

 d
es

cr
ib

ed
 b

y 
au

th
or

 a
s 

pr
ac

tic
al

 
an

d 
co

st
-e

ffe
ct

iv
e

Ye
s

N
o

Ye
s

N
o

Ye
s

N
o

 
20

.  S
oc

ia
l v

al
id

ity
 is

 e
nh

an
ce

d 
by

 im
pl

em
en

ta
tio

n 
of

 IV
 o

ve
r 

ex
te

nd
ed

 ti
m

e 
pe

ri
od

s, 
by

 ty
pi

ca
l i

nt
er

ve
nt

io
n 

ag
en

ts
, i

n 
ty

pi
ca

l p
hy

sic
al

 a
nd

 s
oc

ia
l c

on
te

xt
s

N
o

N
o

Ye
s

N
o

Ye
s

N
o

N
ot

e.
 D

V 
= 

de
pe

nd
en

t v
ar

ia
bl

e;
 IO

A
 =

 in
te

ro
bs

er
ve

r 
ag

re
em

en
t; 

IV
 =

 in
de

pe
nd

en
t v

ar
ia

bl
e.

T
ab

le
 3

. (
co

nt
in

ue
d)

 at UNIV OF PITTSBURGH on August 1, 2015rse.sagepub.comDownloaded from 

http://rse.sagepub.com/


Schnorr et al. 11

Determination of Evidence-Based Practice
With only two studies (i.e., Lambert et al., 2006; Wood 
et al., 2009) rated as high quality, response cards could not 
be considered an evidence-based practice with a “strong” 
level of evidence at the elementary level based on the qual-
ity indicator criteria for single-case research proposed by 
Test et al. (2009). Although only two studies were high 
quality, the remaining four were rated as acceptable quality. 
All six articles were published in peer-reviewed journals. 
Among articles reviewed, four were conducted by different 
groups of researchers. Furthermore, research was carried 
out in four different geographical regions (Australia, North 
Carolina, Kentucky, and Ohio). In addition, a total of 37 
elementary students in kindergarten through Grade 5 (ages 
5–12 years) participated in these studies and were targeted 
for data collection. Studies included low- to high-achieving 
students. Five studies were conducted in a whole-class gen-
eral education setting (i.e., Gardner et al., 1994; Lambert 
et al., 2006; Munro & Stephenson, 2009; Narayan et al., 
1990; Wood et al., 2009). Of those, three studies included 
students who represented the class range of skill levels, low 
to high achieving (i.e., Gardner et al., 1994; Munro & 
Stephenson, 2009; Narayan et al., 1990). One of the five 
studies included students who were most disruptive, least 
attentive, and performed lowest academically (i.e., Lambert 
et al., 2006). The final study included students with high-
incidence disabilities (i.e., developmental delay and spe-
cific learning disability) and was considered an inclusion 
classroom (i.e., Wood et al., 2009). The remaining study 
was conducted within a self-contained classroom with stu-
dents with moderate to severe disabilities (i.e., Berrong 
et al., 2007). Therefore, the compilation of studies met the 
requirement of three high- or acceptable-quality studies 
suggested by Test et al. to support using response cards to 
increase OTR at the elementary level as an evidence-based 
practice with a moderate level of evidence.

Discussion

The purpose of this review of literature was to evaluate the 
quality of single-case studies examining effects of response 
cards on OTR for elementary students (K-5) to determine 
whether response cards could be considered an evidence-
based practice based on the Test et al. (2009) criteria. 
Results of the current study indicate response cards can be 
considered an evidence-based practice with a moderate 
level of evidence for increasing OTR for elementary 
students.

Findings of this study extend research of both Randolph 
(2007) and Horn (2010). Although Randolph found statisti-
cally significant ES for the use of response cards on both 
test and quiz achievement and Horn indicated response 
cards could be considered an evidence-based practice based 

on the three guidelines suggested by Horner et al. (2005), 
neither study included the critical first step of determining 
the level of quality of the studies reviewed. Only studies 
that meet a specific level of quality can be used to establish 
an evidence-based practice. The current study reviewed, 
analyzed, and coded studies based on NSTTAC standards 
and quality indicators (Test et al., 2009). Based on the level 
of quality criteria, the current study was able to identify that 
using response cards to increase OTR for students at the 
elementary level is an evidence-based practice with a mod-
erate level of evidence.

In addition, based on the coded studies, authors were 
able to identify areas across the literature using response 
cards as a strategy for increasing OTR for elementary-level 
students that could potentially be improved. These improve-
ments include collecting data on procedural fidelity (e.g., 
Munro & Stephenson, 2009; Narayan et al., 1990) and 
social validity (e.g., Berrong et al., 2007; Gardner et al., 
1994; Munro & Stephenson, 2009; Narayan et al., 1990). 
These findings are consistent with previous evidence-based 
practice reviews that also found identified studies did not 
meet minimum criteria on fidelity of implementation of the 
intervention (e.g., Chard, Ketterlin-Geller, Baker, Doabler, 
& Apichatabutra, 2009; Montague & Dietz, 2009) and often 
did not sufficiently address all four social validity indicators 
(Lane, Kalberg, & Shepcaro, 2009). However, other weak-
nesses identified in previous evidence-based practice 
reviews were not found in the current review. For example, 
previous reviews identified weaknesses in establishing and 
describing baseline performance (i.e., Chard et al., 2009; 
Montague & Dietz, 2009); lack of replication across partici-
pants, settings, or materials to establish external validity 
(e.g., Chard et al., 2009); and insufficient descriptions of 
participants and setting (e.g., Chard et al., 2009). None of 
these variables were missing from the studies included in 
this review.

Although it appears the quality of research studies using 
response cards is improving, the lack of consistent data on 
procedural fidelity and social validity is troubling. First, 
because procedural fidelity data (a) are recognized as nec-
essary but insufficient for demonstrating a functional rela-
tion (Gresham, 2005), (b) that not collecting procedural 
fidelity data leads to doubtful conclusions about functional 
relations (Peterson, Homer, & Wonderlich, 1982), and (c) 
failure to ensure procedural fidelity can threaten internal 
validity, external validity, construct validity, and statistical 
conclusion validity (Perepletchikova & Kazdin, 2005), the 
lack of these data calls into question whether or not the 
“practice” under study was actually implemented as 
planned. Without these data, it is impossible to know what 
“practice” resulted in the effect found in a particular study.

Next, if we are to bridge the research-to-practice gap for 
use of evidence-based practices in classrooms (Burns & 
Ysseldyke, 2009), consumers (teachers) must view the 
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practice as acceptable and feasible. Therefore, collecting 
and reporting social validity should be a critical criteria for 
establishing evidence-based practices. In conclusion, for 
evidence-based practices to be believable, there must be 
procedural fidelity data, and for evidence-based practices to 
be acceptable and feasible for teachers, social validity data 
are needed.

Limitations and Directions for Future Research
Although results of this review establish response cards as 
an evidence-based practice with a moderate level of evi-
dence for increasing OTR for students at the elementary 
level, there are several limitations that need to be men-
tioned. First, the current review only examined studies at 
the elementary level. The focus was narrowed to one spe-
cific level (i.e., elementary) to target a specific audience as 
opposed to making a more general statement about a broader 
range of students. Therefore, results of this study cannot be 
generalized to other grades (e.g., secondary). Future 
research is needed to examine effects of response cards with 
students at other academic levels. Given that studies con-
ducted in prekindergarten, middle and high school, and at 
the university level were located, but not used in this review, 
it may be possible to determine the evidence base for effects 
of response cards on OTR across other educational levels.

Second, although this review only examined studies that 
measured OTR, several studies (e.g., Munro & Stephenson, 
2009; Narayan et al., 1990) measured other dependent vari-
ables (e.g., off-task behavior, achievement) in addition to 
OTR. Therefore, future research is needed to investigate the 
level of evidence for using response cards to increase, or 
decrease, other dependent variables (e.g., on-task behavior, 
off-task behavior, student achievement).

Third, this review only focused on elementary students 
with varying ability levels. For example, researchers did not 
look at response card use with a specific population of stu-
dents (e.g., students with disabilities, English language 
learners) or in a specific setting (e.g., inclusion classroom, 
self-contained classroom). Future research should focus on 
a specific population of students in various classroom set-
tings. For example, additional research is needed to deter-
mine whether response cards are an evidence-based practice 
for students with disabilities, English language learners, or 
students at risk for academic failure. Use of response cards 
may aid these students in learning new material, maintain-
ing previously taught material, recalling information, and 
generalizing knowledge or skills to other areas.

Finally, research using response cards to increase OTR 
for elementary students indicates this practice has only a 
moderate level of evidence. To establish response cards as 
having a “strong” level of evidence, three additional high-
quality single-case studies are needed. As a result, future 

response card researchers must include all the quality indi-
cators (e.g., treatment fidelity, social validity) necessary for 
high-quality single-case research.

Implications for Teachers
As noted previously, federal legislation requires teachers 
implement classroom practices that are evidence based 
(IDEIA, 2004) and proven effective through scientific 
research (NCLB, 2002). Results of this review offer several 
implications for teachers. First, similar to Horn (2010), the 
current review identifies response cards as a practical, cost-
effective instructional tool that can be used to increase stu-
dents’ OTR in the classroom. It is feasible for teachers to 
include response cards as a part of daily or weekly instruc-
tion or review of material. In addition, response cards offer 
teachers a quick way to assess students and receive immedi-
ate feedback that can be used to drive instruction. By pro-
viding students’ OTR to teacher-posed questions, students 
are actively participating in instruction, thus increasing the 
likelihood of on-task behavior, which could lead to a posi-
tive change in classroom management by teachers.

Pursuing this further, a key goal of research is to improve 
practice by making a practical difference in educational set-
tings (Carnine, 1997). In the reviewed studies, classroom 
teachers implemented the study with their own students, 
thus making them a part of the decision-making process. 
Use of teachers as interventionists indicates the feasibility 
of implementing response cards in the classroom. Response 
cards offer an easy, cost-effective way to bridge the 
research-to-practice gap by providing teachers a solution to 
everyday problems that occur in the classroom (e.g., pas-
sive behavior) that may stem from single student respond-
ing (e.g., hand raising).

In addition, studies analyzed in this review were imple-
mented by teachers in both general (e.g., Lambert et al., 
2006; Wood et al., 2009) and special (i.e., Berrong et al., 
2007) education classrooms. This is important because 
more and more students with disabilities are being educated 
in inclusive settings. Beginning with the IDEA (1975), 
schools were required to provide students with disabilities a 
free and appropriate education in the LRE appropriate to the 
individual student’s needs. As an outcome of the present 
study, it is suggested that teachers use response cards to 
help students with disabilities access the general curriculum 
and fully participate in the instructional and learning pro-
cesses in an inclusive classroom. Response cards can also 
be used as an accommodation for students with disabilities. 
Therefore, general and special education teacher prepara-
tion programs should consider including response cards as 
a component of the curriculum to provide preservice teach-
ers with another evidence-based practice for all students at 
the elementary level.
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