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response cards were used. The group mean under traditional hand-raising conditions was 

58% (range = 51%to69%) and 84% with a range of77% to 94% when response cards 

were used. This represented a 26% increase in the group average and there were no 

overlapping data points across experimental conditions. Moreover, pupil math quiz scores 

were higher on 27of30 comparisons (90%) for all five pupils; there were two identical 

quiz scores and one test on which a student did better under hand-raising conditions. 

Because group means can sometimes mask the impact of intervention on 

individual pupil performance, data relevant to each target student can be seen in Table 1. 

As shown, all five-target students had substantially higher math quiz averages when 

response cards were in effect. Pupil improvements using response cards averaged 24% 

(hand-raising M = 60%; response cards M = 84%) or the equivalent of two and a half 

letter grades (i.e., D- to B) and ranged from 12% (Student #5) to 34% (Students #1 & 2). 

As noted, students #1 & 2 were the most responsive to the use of response cards, while 

student #5 made the least amount of gain (although it was also more than a one letter 

grade improvement). To explore these differential response patterns further, two 

additional analyses were conducted. 

Figure 2 shows the math quiz scores for Students' #1 & 2, the two most 

responsive pupils to the intervention. As depicted, both students' scores were identical 

and always higher when response cards were used. In fact, their math averages with 

response cards were 98% (A) and only 64% (D) when hand-raising conditions were used. 

Data were also analyzed for Student #5 the least responsive to the response cards 

intervention (see Figure 3). As shown, although Student #5 did better when response 

cards were used, there was one assessment each where math quiz scores were the same or 
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lower under experimental conditions. This was one of only two individual data sets where 

overlapping data points were found. 

Pupils' responses to consumer satisfaction surveys can be seen in Table 2. 

Looking at the survey results it shows that there is a big gap between the satisfactions 

between their grades with hand-raising compared to their grades with the response cards. 

There was a 2.4 difference with response cards being the better choice. I was surprised 

with the overall experience of the response cards being a 6 and then the choice between 

the response cards and hand-raising was a 5.8. I thought that the students would all pick 

response cards based on their excitement in class and other response to the survey. 

Discussion 

The present findings showed that response cards were more effective than hand­

raising in improving pupils' daily math quiz scores. Improvements were found for all 

five-target students with average gains ranging from one to three letter grades. Overall, 

students' math scores increased from 58% (D-) to 84% (B) when response cards were in 

effect. These performance increases were noticeable immediately and consistently across 

all experimental sessions. Pupils' math quiz scores were higher on 27 or 30 (90%) days 

after response cards were used. As such, these findings add to the existing database on 

response cards (Cavanaugh et al., 1996; Christle & Schuster, 2003; Davis & O'Neill, 

2004; Gardner et al.,1994; Godfrey, et al., 2003; Lambert et al., 2006; Maheady et al., 

2002; Narayan et al.,1990; Randolph, 2007). The data extend the efficacy to response 

cards to a new student population, geographical location, and different outcome variable. 

It is important to note as well that these positive outcomes were extended to students who 

had IEPs and others who were receiving academic intervention services. 
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Consistent with previous research, student performance appeared to increase as a 

result of them becoming more actively involved during class sessions. For example, 

response cards required all students to respond to each teacher problem, whereas only a 

few students usually raised their hands to solve problems during baseline conditions. The 

investigator saw an immediate and noticeable increase in the number of students who 

responded to investigator-directed questions and problems. If students failed to write 

responses, then it was immediately apparent to the investigator who then simply looked 

in their direction or moved closer to get them to write responses. Similarly, response 

cards allowed the investigator to easily scan the entire class' responses prior to providing 

feedback. It was apparent when some problems were challenging because fewer students 

were able to come up with correct responses. This allowed the investigator to re-teach 

that information to the entire class. Response cards allowed all students to get involved in 

solving each problem and they enjoyed using something other than their pencils and 

papers to respond. It is also important to note the magnitude or size of pupil 

improvements on math quizzes. On average, pupils improved their math quiz scores by 

one to three letter grades by using response cards instead of hand-raising. Improvements 

this large suggest that pupils' lower quiz scores may be more motivational (i.e., won't do) 

than skill-based (i.e., can't do). It is highly unlikely that pupils can improve their math 

competence by that much simply by using a different response medium. This may also 

explain the smaller performance gains from the student with the lowest baseline grades. 

In this case, the motivational aspects of response cards use may not compensate for the 

lower skill levels displayed by this particular youngster. Future research that examines 

the impact of response cards on motivational versus skill-based deficits would be helpful. 
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Response cards were also relatively inexpensive and easy to us. The fact that they 

got more students actively involved and improved their math quiz scores were definitely 

bonuses for the investigator. Similarly, it appeared that pupils were off-task and 

disruptive less often when response cards were being used. There was more of a "game" 

feeling to class activities. Although no formal observation data were collected on these 

behaviors, it was apparent that students were more involved in what was happening in 

class. Response cards also allowed the investigator to respond to more different students 

(i.e., including those who rarely, if ever, raised their hands) and, therefore, increased the 

amount of time she spent interacting with them during class. 

Interpersonally, the investigator noticed that students were eager to use response 

cards and they entered the class everyday excited and asking if they were going to use 

them that day. Even the students who seemed to be uninterested during hand-raising 

sessions, became much more involved in lessons when response cards were used. One 

student in particular who never volunteered answers during hand raising conditions and 

hardly ever completed daily practice problems showed a major turnaround. He became 

one of the first students to offer help to others and volunteer answers in class. Students 

also seemed to understand material better and asked better questions during class because 

they wanted to be right when they wrote answers on their response cards. 

Instructionally, response cards also allowed the investigator to see individual 

students' responses without having to walk around the room and look at each students' 

papers. It is difficult to get around to see every ones work during a normal classroom 

period. This intervention allowed the investigator to stand in one place and provide 

individualized feedback when necessary. The investigator also saw other students who 
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knew they had the answer right help their peers who did not have correct response on 

their boards. The whole class seemed to work better when response cards were being 

used. Students said that response cards were a fun alternative to learning and viewed 

them as a privilege and reward. 

Although the overall effects of the study were positive, there were some important 

limitations. First, the study was completed in a rather short time frame and with a 

minimum of data points. Future research should certainly be longer and perhaps include 

additional phase changes to replicate intervention effects (Kennedy, 2005). It would be 

beneficial, therefore, to replicate the present study over a longer time period. Second, the 

study was limited by a small sample size taken from one 6th grade classroom in Western 

New York. Generalizations to other grade levels and geographic locations would not be 

appropriate at this time. It would be interesting to see if similar effects would be obtained 

in other subject areas, with older and younger students, as well as those in urban and 

suburban school districts. Third, no generalization or maintenance data were collected, 

therefore, the investigator cannot determine if intervention effects would persist over time 

or that improvements in students' math competence would spill over to other areas of 

class functioning (e.g., homework completion and accuracy, grades on unit exams, report 

cards, and high stakes assessments). Finally, the study was also limited by the fact that 

the classroom teacher served as the investigator as well and was responsible for data 

collection and analysis. Although independent reliability and fidelity checks were 

conducted during the study, the possibility of experimenter bias effects cannot be ruled 

out at this time. 
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Obviously, more research studies should be done using response cards in general 

and in mathematics in particular. It would be interesting, for instance, to see if students 

could use response cards to learn how to graph data, solve probability and statistics, 

problems, as well as to perform other mathematical computations. It would also be 

interesting to see if similar results would be obtained over longer time periods or would 

students "grow tired" of using response cards. It would also be interesting to see how the 

use of response cards might impact pupil performance during Regents reviews or in 

preparation for high stakes, state-level math assessments. Would response cards, for 

example, help students perform better on New York State mathematics assessments? The 

present study suggests that response cards hold great potential for improving pupil 

performance with only minimal costs to the teacher. Classroom-based interventions that 

are effective, efficient, and socially acceptable should be appealing to most teachers and 

pupils. 
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Figure 1 shows the effects of hand-raising and response cards on all students' math quiz 

scores. 
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Figure 2 shows the effects of hand-raising and response cards on students' #1 & #2 math 

quiz scores. 
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Figure 3 shows the effects of hand-raising and response cards on student #1-5's math 

qmz scores. 
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Table 1 shows all students' math quiz scores under baseline and response card conditions. 

Students Baseline Mean Intervention Mean Difference 

1 64% 98% +34% 

2 64% 98% +34% 

3 55% 82% +27% 

4 61% 78% +17% 

5 54% 66% +12% 

Totals 60% 84% +24% 
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Table 2. Mean consumer satisfaction ratings by 6th grade students. 

1. How important is it for you to do well on your math quizzes? 

2. How important is it for other students in your class to do well on math 
quizzes? 

3. How important is it for students to get along well with one another in 
class? 

4. How much did you like using response cards in math classes? 

5. How much did you like using the markers to write answers on your 
response cards? 

6. How much did you like holding up your response cards? 

7. How much did you like getting feedback from your teacher for your 
response card answers? 

8. How satisfied are you with your overall performance in math class? 

9. How satisfied are you with your math grade using hand-raising? 

10. How satisfied are you with your math grade using response cards? 

11 . How much did the response cards help you to learn math problems better? 
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12. How much did response cards help you to get along better with others in 4.4 
class? 

13. Do response cards seem like something that should be done in school? 6.4 

14. Overall, what did you think of response cards? 6 

15. How would you rather solve teacher-led math problems by raising your 5.8 
hand or using response cards? 
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Appendix A 

Sample Math Quiz 

Holt Middle School Math Course 1 
Chapter 3 

Choose the best answer. 

Write each number in standard form. 
1. 0.08+0.006+0.0003 

A. 0.863 
B. 0.0863 
c. 863 
D. 0.836 

2. fourteen and thirty-four hundredths 

A. 14.034 
B. 3,414 
c. 14.34 
D. 1.434 

5. Evaluate 8.43-x for x=2.3 

A.1.6 
B. 6.13 
C.8 
D.16 

6. Find 4.76+3.9 

A. 5.15 
B. 8.66 
c. 5.05 
D. 43.76 

3. Order the decimals from least to greatest. 8.7, 8.47, 8.67. 

A. 8.7, 8.47, 8.67 
B. 8.47, 8.67, 8.7 
c. 8.67, 8.47, 8.7 
D. 8.47, 8.7, 8.67 

4. Estimate 8.234x4.62 

A. 30 
B. 32 
c. 40 
D. 45 

31 

7. Marie ran a lOK race. About 
how many meters did she run? 
A.10 
B.100 
c. 1,000 
D.10,000 

8. A door is about 3 high 
A. centimeters 
B. meters 
C. kilometers 
D. grams 
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CWPT Consumer Satisfaction Survey 

Morgan Dudley32 

Please read each item aloud to your students and ask them to circle the number that best 
represents their feelings about that particular item. Emphasize the importance of 
completing the rating individually and privately. Thanks! 
Part I. Importance of Instructional Goals 

1. How important is it for YOU to do well on your math quizzes? 

not at all somewhat important very important 

2. How important is it for OTHER STUDENTS in your class to do well on math 

quizzes? 

not at all somewhat important very important 

3. How important is it for students to GET ALONG WELL with one another in 

class? 

1 2 3 4 5 6 7 ---- ---- ---- ---- ---- ----

not at all somewhat important very important 

Part II. Acceptability of Instructional Procedures 

4. How much did you like using response cards during math classes? 

1 2 3 4 5 6 7 ---- ---- ---- ---- ---- ----

not at all some a lot 

5. How much did you like using the markers to write answers on your response 

cards? 
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1 2 3 4 5 6 7 ---- ---- ---- ---- ---- ---- --

not at all some a lot 

6. How much did you like holding up your response cards? 

1 2 3 4 5 6 7 ---- ---- ---- ---- ---- ----

not at all some a lot 

7. How much did you like getting feedback from teacher for your response card 

answers? 

2 3 4 5 6 7 ---- ---- ---- ---- ---- ----

not at all some a lot 

Part III. Satisfaction with Strategy Outcomes 

8. How satisfied are you with YOUR overall performance in math class? 

1 2 3 4 5 6 7 ---- ---- ---- ---- ---- ----

not at all somewhat satisfied very satisfied 

9. How satisfied are you with your math grades using hand-raising? 

1 2 3 4 5 6 7 ---- -------- ---- ---- ----

not at all somewhat satisfied very satisfied 

10. How satisfied are you with your math grades using response cards? 

1 2 3 4 5 6 7 ---- -------- ---- ---- ----

not at all somewhat satisfied very satisfied 

11. How much did response cards help you to learn math problems better? 

1 2 3 4 5 6 7 ---- ---- ---- ---- ---- ----

not at all some a lot 

12. How much did response cards help you to get along better with others in class? 
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1 2 3 4 5 6 7 ---- ---- ---- ---- ---- ----

not at all some a lot 

13. Does response cards seem like something that should be done in school? 

1 2 3 4 5 6 7 

not at all maybe definitely should 

14. Overall, what did you think of response cards? 

1 2 3 4 5 6 7 

didn't like at all liked somewhat liked it a lot 

15. How would you rather solve teacher-led math problems by raising your hand or 

using response cards? 

Hand raising 

Additional Comments: 

doesn't matter Response cards 

----------------------~ 
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Time Session 
Begins: 

Appendix C 

Response Cards Fidelity Checklist 

Date: 

Observer: 

Time Session 
Ends: 
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General Directions: After observing the class session for a minimum of 20 minutes, 
check Yes next to each item that was present during your observation. Check No if a 
particular activity was not present during your observation. 

1. 
Instructional Activities 
Students sit in their assigned seats 
(no small groups) 

2. Teacher passes out response cards 

3. Teacher-led, whole group instruction is primary 
instructional method. 

4. Teacher asks knowledge-based questions to whole 
class during instructional period. 

5. Students write their responses on individual 
response cards. 

6. Teacher provides a clear cue for student to hold 
up their response cards. 

7. Students hold up response cards simultaneously 

8. Teacher calls on individual student(s) to answer 
questions. 

9. Teacher acknowledges accuracy/inaccuracy of 
student and/or "majority" responses. 
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10. Students erase response cards. 

11. Teacher maintains a lively pace throughout 
lesson. 

12. Teacher administers quiz to entire class 

Sub-Total 
Anecdotal 
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/12 = % 




