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Abstract 

This Professional Research Project investigated the use of active student responding, 
through the use of write-on student response cards, during English instruction in a Year 
3/4 class in metropolitan Sydney. The aim of this research was to test whether increasing 
the opportunities for students to respond would influence participation rates, student 
accuracy in responding, and academic achievement. This was undertaken as student 
response cards have proven to influence student participation and achievement across a 
range of studies spanning the past 40 years. This project was implemented using an ABA 
research design, comparing the baseline practice of hand raising to contribute to class 
discussion, with the use of write-on flashcards. Students undertook independent tasks, 
which were analysed as evidence of academic achievement. The results indicate that 
student participation increased dramatically through the use of student response cards; 
however, the effect of the cards on academic achievement was inconclusive. While 
intervention scores did reflect improved achievement when compared to the baseline, this 
rate of achievement was sustained after reverting to the A-condition. However, without 
further experimentation, this approach should not be marginalized for its effectiveness. 
The research produced other positive results, indicating that there is scope for further 
research to be undertaken. This paper draws out some challenges and limitations that 
could inform the design of future research. 
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Context 

 

This research took place in a Year 3/4 class, in a government, K-6 school in 

metropolitan Sydney. With an Index of Community Socio-Educational Advantage 

(ICSEA) rating of 1071, the school is slightly higher than the national average in 

terms of the socio-educational advantage of its cohort (ACARA, 2015).  With 58% 

of students from a language background other than English, the school is 

comparable in linguistic diversity to other schools in the region (ACARA, 2015; 

Centre for Education Statistics and Evaluation, 2015, p. 2).  

 

The research focused on the total number of students (n=25) in the class, for 

which there was an already established relationship, with the exception of one 

new student. The class consisted of fourteen students in Year 3 and eleven in Year 

4, covering a range of abilities. None of the students were identified a students 

with special needs or behavioural disorders. 
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Aim and rationale 

The aim of this research was to test whether increasing opportunities for students 

to respond in class leads to an increase in their participation and learning. The 

central research question is: 

 

Does providing more opportunities for students to respond during English lessons 

in a Year 3/4 class have an impact on student participation and academic 

performance? 

 

Active student responding was introduced in a Year 3/4 classroom using an ABA 

research design. During the intervention, students used ‘write-on’ response cards 

(blank flashcards) to individually respond to teacher questioning. This was 

compared to the baseline practice of raising hands to participate.  

 

Within this class, students generally engage in whole-group discussion by raising 

their hand to provide input, resulting in one student participating at a time. In 

contrast; however, is the evidence base that reveals a positive correlation between 

student participation and academic achievement. There is a great deal of 

literature, in particular, that supports student response cards as a means to 

increase the active engagement of students (Christle & Schuster, 2003, p. 148; Hall, 

Delquadri, Greenwood & Thurston, 1982; Blackwell & McLaughlin, 2005; Narayan, 

Heward, Gardner, Courson & Omness, 1990).  
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This compelling research base has provided the rationale for applying this 

approach in the classroom. As hand raising has been my predominant approach 

for managing whole-class discussion, active student responding presents some 

potentially significant implications for my pedagogy.  

 

This research specifically targeted the following student learning needs: 

 

● Academic performance  

Across a range of studies, response cards have proven to positively influence 

achievement, which has been attributed to a higher student participation rate 

and a faster instructional pace (Carnine, 1976; Christle & Schuster, 2003; 

Haydon, Richmond Mancil & Van Loan, 2009; Konrad, Helf & Joseph, 2011; 

Narayan et al., 1990; Randolph, 2007).  

 

● On-task behaviour  

Student accountability to use response cards and an increased rate of 

instruction has proven to increase on-task behaviour (Carnine, 1976, p. 203; 

Blackwell & McLaughlin, 2005, p. 3; George, 2010, p. 208). 

 

● Differentiated learning  

Response cards allow teachers to monitor student learning and determine 

whether adjustments need to be made to instruction, or targeted assistance is 

required (Conderman, Bresnahan & Hedin, 2011, p. 175).  
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Beyond student learning needs, this pedagogical approach was also trialled as an 

intervention that complemented the strategic direction outlined in the school’s 

Management Plan 2015-2017 (NSW Department of Education and Communities, 

2015). Strategic Direction Two, to “develop a school culture that promotes a safe, 

respectful and positive learning environment” focuses specifically on fostering an 

inclusive learning culture (NSW Department of Education and Communities, 2015, 

p. 2). Inclusivity underlines active student responding by seeking to engage all 

students in the learning process. Active student responding also seeks to develop 

independent and confident learners through holding ‘high expectations’ for 

student participation. High expectations environments are another key element of 

the school’s current Management Plan (NSW Department of Education and 

Communities, 2015). 

 

This research has also been undertaken for my own professional development. 

Implementing and evaluating an evidence-based teaching strategy has prepared 

me to continually strive towards effective teaching and good classroom practice. 

This is important as an early career teacher as “there is strong evidence that the 

quality of teaching is related to the degree to which teachers believe they are 

responsible for and can make a difference to student learning” (NSW Department 

of Education and Communities, 2008, p. 12). 
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The Regulatory Framework 

 

One of the aims of this research was to introduce and measure an evidence-based 

teaching approach, in order to stimulate “a career-long approach to effective 

teaching” (NSW Department of Education and Communities, 2008, p. 8). A core 

part of the policy framework that guides the practice of quality teaching in NSW 

schools is comprised of: 

● The Australian Professional Standards for Teachers (the Standards); and 

● The NSW Quality Teaching model. 

 

Where the Standards outline the elements that comprise teacher quality, the 

Quality Teaching model is a guide to quality teaching and learning pedagogy (NSW 

Department of Education and Communities, 2008, p. 4). Both of these paradigms 

also permeate the strategic priorities that are outlined in the school’s Management 

Plan 2015-2017 (NSW Department of Education and Communities, 2015), which 

also underpins this research.   

 

The following elements of the Standards and the Quality Teaching model have 

been integrated into my research design in varied and overlapping ways: 
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Figure 1: Integrating elements of the Professional Standards and Quality Teaching model 

 

To first address the Standards, it is a requirement of a Graduate Teacher’s 

developing expertise to be able to address the seven professional standards 

(AITSL, 2011, p. 2). Each standard falls within one of three domains of teaching: 

Professional Knowledge, Professional Practice and Professional Commitment. The 

way in which each of these domains is addressed within this research is outlined 

in more depth below: 
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Figure 2: Addressing the Australian Professional Standards for Teachers through this research 

 

 

Professional Knowledge 
Professional Standards 1 and 2 

 

 

This domain requires 
teachers to draw on 
evidentially-informed 
practices and the body of 
professional knowledge to 
respond to student 
learning needs (AITSL, 
2011, p. 4). This research 
has involved extensively 
consulting academic 
literature to develop and 
implement evidence-based 
practices. The aim of this 
research has been to target 
the student learning needs 
of participation, inclusivity, 
and student achievement. 
 
 This domain also 

outlines that teachers 
must know how to 
structure 
developmentally-
appropriate strategies 
within learning sequences 
(AITSL, 2011, p. 4).  This 
research took place largely 
during the grammar 
components of a range of  
literacy units. These units 
were designed to be stage 
appropriate sequences that 
met the learning needs of 
students and provided 
access to meaningful 
content. These units 
incorporated teaching 
strategies to support 
participation and learning, 
such as think-pair-share 
discussions, visible thinking 
strategies, strategic 
groupwork and 
differentiated activities. 

 

Professional Practice 
Professional Standards 3, 4 and 5 

 

 

This domain expects 
teachers to make learning 
engaging and to create 
challenging and inclusive 
environments (AITSL, 
2011, p. 4).  This research 
focused on increasing 
student participation and 
creating high expectations 
for all students to engage, 
making student 
participation an important 
classroom value. 
 
This domain also 

emphasises the need to 
draw on a repetoire of 
'effective teaching 
strategies' (AITSL, 2011, p. 
4).  This research has 
focused on the use of active 
student responding as a 
teaching strategy that I can 
draw upon throughout my 
ongoing development as a 
teacher. It also routinises the 
application of research-
based practices in my 
pedagogy. 
 
This domain focuses on 

evaluating all aspects of 
teaching practice to meet 
student learning needs 
(AITSL, 2011, p. 4).  
Through recording and 
analysing student data over 
the course of this research, I 
have evaluated teaching 
strategies and used student 
data to improve my 
professional practice. 

 

Professional Engagement 
Professional Standards 6 and 7 

 

 

This domain expects 
teachers to model effective 
learning practices by 
recognising their own 
professional learning 
needs (AITSL, 2011, p. 4).  
This research contributed to 
my ongoing professional 
development as I was 
experimenting with a 
pedagogical approach that I 
had not previously tried. By 
evaluating the effectiveness 
of student response cards, I 
have identified ways in 
which this approach can be 
futher utilised in the 
classroom. Researching 
active student responding 
has contributed to my 
understanding of how 
students learn and how 
teaching strategies can be 
employed to support their 
learning. 
 
This domain emphasises 

that teachers must extend 
their professional 
development through 
engagement with the 
educational community 
(AITSL, 2011, p. 4).  Sharing 
this research with school 
colleagues has further 
enriched my thinking of how 
to apply response cards in 
the future. Engaging with 
other early career teachers 
researching response cards 
has also helped me to 
overcome implementation 
challenges through the 
collaborative support of a 
'Critical Friend'. 
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This research has also incorporated aspects of the Quality Teaching model, for 

which there are three key measures that form the model for pedagogy in NSW 

public schools:  

1. Pedagogy must promote intellectual quality; 

2. Pedagogy must support a quality learning environment; and, 

3. Content and learning must be seen by students to have significance (NSW 

Department of Education and Training, 2003, p. 9). 

 

Elements two and three of the Quality Teaching model, in particular, were 

addressed through the use of active student responding. Student response cards 

helped to build a quality learning environment and highlight the significance of 

student learning by: 

● Providing supports for student learning (NSW Department of Education 

and Training, 2003, p. 12). One of the well-recorded benefits of using 

response cards is that they allow the teacher to undertake ongoing 

evaluation of student understanding (Christle & Schuster, 2003, p. 161). 

● Encouraging participation through the expectation that all students 

participate. This links to both ‘engagement’ and ‘high expectations’ as 

students are expected to actively contribute their responses during lessons 

(NSW Department of Education and Training, 2003, p. 13). 

● Emphasising strong ‘social support’ for learning, by removing the anxiety 

of answering incorrectly in front of the class. Through using the cards, 
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students could communicate their understanding directly to the teacher 

(NSW Department of Education and Training, 2003, p. 13).  

● Making ‘inclusivity’ a feature of lessons by publicly valuing the 

contributions of all students across the range of abilities and cultural and 

social backgrounds of students (NSW Department of Education and 

Training, 2003, p. 15). 

 

While the following section explores the evidence-base underpinning this 

approach, reflecting on the regulatory context helps to situate active student 

responding in its relationship to broader teaching practices and concepts of 

quality pedagogy. 
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Literature Review 

 

This section outlines the existing research on student response cards, with 

reference to some of the defining studies that inform this pedagogical approach. 

Specific attention is paid to the ways response cards improve participation and 

achievement by influencing both student behaviour and teacher behaviour. 

Guidance from the academic literature on implementing response cards in the 

classroom has also been included, having informed the design of this study.  

 

Overview of the research base 

 

There is an extensive research base, spanning more than 40 years, that supports 

the use of active student responding as a pedagogical practice. The concept that 

teachers should be giving students ample ‘opportunities to respond’ has been 

informing educational research and practice since at least the 1970s (Kamps, 

Carta, Delquadri, Arreaga-Mayer, Terry & Greenwood, 1989, p. 361). Since then, 

active student responding has been researched across a range of contexts and 

curricular areas, proving its applicability in preschool, primary, secondary and 

tertiary learning environments (Christle & Schuster, 2003; Clayton & Woodard, 

2007; Fallon & Forrest, 2011; Haydon, Richmond Mancil & Van Loan, 2009; 

Narayan et al., 1990). It has also been trialled with students with emotional and 

behavioural disorders, in which it has led to similar improvements in student 

participation (Blood, 2010; George, 2010). 
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Despite the breadth of evidence to indicate that student achievement is higher 

when more time is spent actively engaged in responding, the more traditional 

method of hand raising persists (Christle & Schuster, 2003, p. 148). As Christle and 

Schuster outline, this practice tends to privilege high-achieving students, who are 

then regularly afforded ongoing opportunities to respond (2003, p. 148). As an 

equity issue, this leaves lower-achieving students with fewer opportunities to 

participate, having knock-on implications for their academic achievement.  

 

The different applications of active student responding 

 

Active student responding can be broken down into the individual practices of 

choral responding, timed trials and student response cards (Christle & Schuster, 

2003, p. 148). For the purposes of this research, ‘student response cards’ refer 

specifically to write-on cards, rather than pre-printed cards. Pre-printed cards 

include ‘Yes/No’ or ‘True/False’ cards, as well as traffic light signals or concept 

cards that students can use by pointing to prepared responses. Heward et al. 

(1996) outline the relative advantages and disadvantages to using each. While pre-

printed cards have proven to produce higher rates of student participation, write-

on cards provide students with greater autonomy in expression, and demand a 

higher-level “recall-type” response, rather than less complex recognition processes 

(Heward et al., 1996, p. 3). It is for this reason that write-on cards have been 

implemented in this study. 
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More recent research has focused on the use of ‘clickers’ in responding to multiple-

choice questions, especially in the tertiary environment; however, these have not 

proven to produce any significant gains on traditional, low-tech student response 

cards (Fallon & Forrest, 2011, p. 194). 

 

Ways that student response cards can increase participation and achievement 

 

When using response cards, the specific mechanism that improves student 

participation is the accountability to respond at ongoing intervals, meaning 

students must be actively engaged throughout the lesson (Conderman, Bresnahan 

& Hedin, 2011, p. 175). Furthermore, as students have response cards to 

manipulate, some hypothesise that learning becomes kinaesthetic, which reduces 

off-task behaviour (Horn, 2010, p. 122). The success of response cards has also 

been attributed to the social element of peer responding, making response cards a 

motivating learning tool that can reduce the anxiety and embarrassment of 

responding incorrectly during lessons (Lambert in George, 2010, p. 201).  

 

More than simply influencing the behaviour of students, active student responding 

has some important influences on teacher behaviour, such as: 

 

1. Increased instructional efficiency 
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The structure of teaching and learning when using student response cards relies 

on the use of ‘learning trials’ (Randolph, 2007). The learning trial consists of a 

question, student response, and then timely, instructional feedback (Konrad, Helf 

& Joseph, 2011, p. 70). Increasing the number of learning trials can lead to what 

Konrad, Helf and Joseph refer to as ‘instructional efficiency’ (2011, p. 70). 

Underlying this concept is recognition that “if teachers are not maximizing 

instructional time, achievement gaps are likely to widen over time” (2011, p. 68). 

Instructional efficiency can also reduce the likelihood that students lose interest 

and move to off-task behaviour (Carnine, 1976, p. 203). 

 

In their comparison between hand raising and response cards in a Year 4 

classroom, Narayan et al. found that 40 learning trials could take place in a 

standard hand raising session, while 480 responses could be provided through 

response cards (1990, p. 488). Although more learning trials were undertaken 

during the hand raising session in their study, the participation rate was much 

higher with response cards (Narayan et al., 1990, p. 488). Response cards, by their 

very nature, provide more opportunities to respond given the whole class can do 

so simultaneously, making instruction more efficient. 

 

1. More accurate and timely feedback 

In their study comparing hand raising with write-on response cards in a Year 4 

maths class, Christle and Schuster reported that the teacher provided a higher rate 

of feedback to students during the intervention (2003, p. 161). This is because 
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response cards provide teachers with a means to conduct ongoing evaluation of 

student learning, allowing changes to be made to instruction if students are not 

demonstrating an understanding of content (Christle & Schuster, 2003, p. 161). By 

contrast, when using a hand raising procedure, teachers have “no objective 

information about the ability of other students to respond correctly to the 

question” (Narayan et al., 1990, p.  489). 

 

Response cards are therefore tools of formative assessment, of which feedback is a 

critical part. Formative assessment is often cited within the academic literature as 

a teaching strategy that has one of the strongest positive impacts on student 

learning (Goss, Hunter, Romanes & Parsonage, 2015, p. 17), that not only lifts 

student attainment generally, but can also reduce the gap between the low 

attainers and the high (Black & Wiliam, 1998, p. 3). This highlights that some of the 

success of active student responding can be attributed to changes in teaching 

pedagogy, such as the provision of targeted feedback. 

 

1. Improvements in the teacher-student interaction 

There is also an important role that student response cards play in reframing 

teacher-student interactions in the class. As Duchaine, Green and Jolivette state, 

“positive, immediate error correction increases retention of correct responses, 

builds confidence, and increases the likelihood students will continue to 

participate” (2011, p. 8). Conversely, studies of negative student-teacher 

relationships reveal that teachers engage less often, instructionally, with 
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misbehaving students than other students (Moore Partin, Robertson, Maggin, 

Oliver & Wehby, 2010, p. 173). Active student responding is therefore a 

preventative measure that encourages student engagement using pace, positivity 

and praise. When all students are provided with an opportunity to respond, less 

time is spent focused on students engaging in off-task behaviour, and more time 

directed at teaching and learning (Duchaine, Green & Jolivette, 2011, p. 8). 

 

Principles for implementation 

 

The academic literature provided some guiding principles for best practice 

implementation of student response cards: 

 

● Classroom routines for using the cards – using clear and consistent cues 

such as “write your answer”, “1-2-3 cards up” and “cards down” (Duchaine, 

Green & Jolivette, 2011, p. 7). 

● The pacing of learning trials – the time given to each component of the 

learning trial was minimized to increase the pace of instruction (Haydon, 

MacSuga-Gage, Simonsen & Hawkins, 2012, p. 27). This involved decreasing 

the time between the questioning, responding and the provision of 

feedback, with approximately three seconds of wait time advised for 

students to respond (Haydon, MacSuga-Gage, Simonsen & Hawkins, 2012, 

p. 27).  
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● The provision of praise - Duchaine, Green and Jolivette outline that praise 

should be delivered for the correct use of cards and for correct responses, 

to reinforce active engagement and positive behaviour (Duchaine, Green & 

Jolivette, 2011, p. 7). Feedback should be based on the ‘majority response’, 

with the correct answer restated for the benefit of all students (Heward et 

al., 1996, p. 5).  

 

This guidance was incorporated into the research methodology, providing a useful 

framework for implementing student response cards in the classroom.  
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Methodology 

 

Research design  

This study used an ABA research design to compare the response card 

intervention to the baseline: 

 

Figure 3: ABA research design 

 

The independent variable was measured as the influence that more ‘opportunities 

to respond’ have on three dependent variables:  

(1) Student participation rate; 

(2) Inaccuracy of student responses, and  

(3) Academic performance.  

 

Each variable and the correlating evidence that was collected is included below: 
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Variable 1: Participation rate  

Baseline: 
No. of hands raised 

Recorded by teacher on recording sheets 

Intervention: 
No. of students responding on cards 

Response cards (handed in) 

Variable 2: Inaccuracy of student responses  

Baseline: 
No. of student attempts before the 
question was correctly answered 

Recorded by teacher on recording sheets 

Intervention: 
No. of incorrect answers written on 

student cards 
Response cards (handed in) 

Variable 3: Academic performance 

Qualitative data: Student impressions of response cards 

How do you feel about using response cards to 
answer questions? (smile/frown) 

 
Feedback cards (handed in) 

Intervention: 
Student performance on task 

Student work samples 

Baseline: 
Student performance on task 

Student work samples 
 

 

 

 

 

Figure 4: Evidence collected during the research period 

 

Data collection procedures 

 

During baseline sessions, observational data was recorded on the number of hands 

raised for each question and the accuracy of responses (i.e. how many student 

attempts were made before reaching the correct answer). During the intervention 
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sessions, students were provided with blank flashcards and a marker. While 

whiteboards are most commonly used as write-on response cards, flashcards that 

could be collected at the end of the session were used to reduce the burden of data 

collection (example flashcards are included at appendix 1).  Student feedback was 

also collected towards the end of the intervention period (example student 

feedback cards are included at appendix 2).  

 

There were 3-4 lessons in each ABA condition, providing 10 data points in total, as 

illustrated in the schedule below. 

 

 Date Content and assessment 

A 21 July 2016 Similes – animal simile poetry 

A 22 July 2016 Inferencing – inference equations using picture books 

A 25 July 2016 Inferencing – inference equations using photos 

A 26 July 2016 Inferencing – information gap task and Show, Don’t Tell writing 

B 28 July 2016 Similes and metaphors – sort and write 

B 4/5 August 2016 Metaphors – rewriting description as metaphors  

B 11 August 2016 Speech marks – adding speech marks to comics 

A 26 August 2016 Adjectives – Roald Dahl descriptions 

A 29 August 2016 Prepositions – identifying prepositions and using them in sentences 

A 8 September 2016 Prepositional phrases - identifying and using them in sentences 

 

Figure 5: Data collection schedule 
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English lessons were 45 minutes in length, composed of approximately 15 minutes 

of instruction, followed by a series of questions, for which data was recorded. 

Students then undertook an activity, which generated work samples as evidence of 

learning.  

 

Data analysis procedures 

 

A set of marking criteria was developed for every activity that students undertook. 

Included below are some student work samples with examples of their marking 

criteria to provide an indication of data analysis procedures. Each sample relates 

to tasks undertaken on 21 July, when students used similes to write animal poetry.  

As students completed nine descriptive sentences using similes, tasks were 

marked out of nine: 
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Figure 6: Student work sample 

 

This Year 3 student received a mark of 33% (3/9) for their responses to questions 

2, 3, 4 and 5 (marks of 0.5, 0.5, 1.0 and 1.0 respectively). 
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Figure 7: Student work sample 

 

This Year 3 student received a mark of 78% (7/9) for their responses, losing two 

marks only for the appropriateness of “it eats like a boss” and “it smells like the 

jungle.” 

 

There were some challenges to consistency in marking, as slight changes to the 

marking criteria could produce quite different student achievement results. If too 

many marking indicators were included, the results would be skewed. For 

example, a task could be marked as 1 mark for appropriateness of answer, or 
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conversely as 0.5 for appropriateness and 0.5 for creativity. These two criteria 

could produce drastically different results. To provide another example, the task 

on 11 August focused on the use of speech marks. The nature of the punctuation 

task meant there were several opportunities for error, considering the need to use 

a pair of speech marks appropriately, a tag, commas and full stops. Some teacher 

discretion was required to determine student proficiency. Arbitrary marking 

criteria did not always properly reflect student performance on a task. As a result, 

wherever possible, marking was kept as simple as possible and teacher discretion 

was exercised. 
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Results 

 

The following section presents the quantitative, qualitative and observational 

findings of the research. It outlines the participation and academic achievement 

trends across the whole cohort, as well as being aggregated by Year group. It also 

aims to highlight some issues arising from the research, which are discussed in 

more depth in the following section. 

 

Key findings: overview 

 

The independent variable in this research was measured as the influence that 

more ‘opportunities to respond’ had on three dependent variables - student 

participation rates, the accuracy of student responses, and academic performance: 

 

 

Response cards increased student participation rates 

dramatically. Rates increased from an average of 28% in the first 

A condition, to 100% in the intervention. When response cards 

were withdrawn, the participation rate reverted to 21% in the 

second A condition. 
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Student inaccuracy increased during the intervention. This 

measure considered the number of incorrect student responses to 

questions. This finding indicates that with more students 

participating, there was an increase in the number of incorrect 

responses. This increase; however, was not proportional to the 

increase in students participating, with student inaccuracy during 

both A conditions averaging 5.14%, compared to 9.67% during 

the intervention. 

 

The effect of student response cards on academic 

performance in English instruction was inconclusive. While 

there was a demonstrable increase in student achievement when 

comparing the first A-condition to the intervention across the 

class average, this was not sustained during reversion to the 

baseline. For this reason, it cannot be concluded with confidence 

that increases in student achievement were attributable to the use 

of student response cards. However, the data for Year 3 student 

achievement does show a more decisive pattern indicating an 

influence on achievement in that student cohort. Given issues with 

the smaller sample size of this group (n=14) and robustness of 

data, this cannot be confirmed without further research. 
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 100% of students reported that they enjoyed using student 

response cards as part of classroom learning. Observations 

also support this data, with students often requesting to use the 

cards. This may indicate that there was a degree of novelty in 

using response cards and further research would be required to 

assess whether any impact of using cards is short-term. 

 

Student participation and student accuracy 

 

The following table highlights the contrast in participation rates by students in 

each ABA condition. When treatment was withdrawn for the second A-condition, 

opportunities for students to respond decreased. This supports the use of 

response cards as a means to allow all students an opportunity to respond and as a 

means to increase student participation.  
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Figure 8: Student participation rate and student accuracy rate 

 

The second variable in this table ‘student accuracy rate’ was included to measure 

whether the accuracy of student contributions increased or decreased when all 

students responded. The accuracy percentage was calculated by dividing the 

number of correct responses by the total opportunities to respond (Narayan et al., 

1990, p. 485). This is a measure used in Narayan et al.’s study (1990) with the 

expectation that accuracy would decrease given the hand raising procedure is 

biased towards students who are confident they know the answer. Their research 

findings indicated that accuracy did not decrease when more students responded 

(1990, p. 487).  

 

While there was one lesson (5 August) where student accuracy decreased during 
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the intervention, the other two intervention sessions reflected comparable student 

accuracy rates to the A-conditions. Without collecting more data it is difficult to 

assess whether the student accuracy rate on 5 August was anomalous. If this were 

the case, findings would be consistent with Narayan et al.’s 1990 study. This would 

imply that hand raising provides teachers with no real, objective information 

about the ability of students to respond correctly. However, as the data stands, it 

reveals that there is a slightly increased rate of student inaccuracy when all 

students respond, but this is not proportional to the increase in students 

participating.   

Academic performance 

 

The most important indicator in measuring the impact of student response cards 

is its influence on academic performance. While it has proven to increase student 

participation, this does not necessarily prove influences on engagement and 

learning unless there are correlated improvements in performance. The following 

graph includes student performance data averaged across the whole class on tasks 

that were completed immediately after instruction. Highlighted columns show 

data that was collected during the intervention: 
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Figure 10: Student achievement (whole class, Year 3, Year 4) 

 

 

 

Figure 9: Student achievement (whole class average) 
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Figure 11: Aggregated student achievement 

 

As Figure 8 reflects, there is a clear increase in student performance between the 

initial baseline and the intervention. However, when reverting to the baseline of 

hand raising, average achievement rates did not revert to the same rates prior to 

the intervention. This indicates that no conclusive statements can be made about 

the efficacy of student response cards to positively influence academic 

achievement. The exception to this, as reflected in Figure 9, is the data for Year 3, 

which does show a more decisive pattern that could indicate some influence on 

achievement. This may suggest there was an issue with task difficulty, for which 

certain tasks were pitched too low for Year 4; however, it could also be attributed 

to a range of other factors, which are outlined in more depth in the following 

section.  
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Analysis 

 

Despite the extensive research base in support of write-on response cards, this 

research was unable to show conclusively that they exerted an influence on 

academic achievement in English instruction in this particular Year 3/4 classroom. 

However, it is worth noting that there was still a peak in academic performance 

when comparing the first A-condition to the intervention, and there was a more 

decisive pattern for Year 3 when aggregating data by grade. This does indicate that 

there may still be merit in using this approach; however, more data would need to 

be collected to make a more conclusive statement. 

Beyond this finding on academic achievement, there was a range of other 

important insights. Recording the student accuracy rate revealed that hand raising 

does not necessarily reflect only the students that are confident they know the 

answer. Traditional hand raising procedures are therefore problematic, as 

Narayan et al. state, “because only one student at a time actively responds during a 

traditional hand-raising procedure, the teacher has no objective information about 

the ability of other students to respond correctly to the question or problem being 

presented” (1990, p. 489). While there are likely to be multiple reasons for 

students not contributing despite knowing the answer, active student responding 

has proven in this study to be one way to overcome this. 

In a similar vein, as a pedagogical tool, response cards provided real-time data on 
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which students were not grasping the concept. This was observed throughout this 

study, and was similarly one of the findings of Simmons and Smith’s research 

(2015) using response cards in an eighth grade maths classroom. Their study 

concluded that response cards were a useful tool for differentiation, and could be 

used to triage students (2015, p. 54).  Those students who could answer problems 

correctly could move ahead to more difficult tasks, while those who answered 

incorrectly were provided with a short period of altered instruction or were 

placed in a remediation group (Simmons & Smith, 2015, p. 54). This allows for 

targeted and flexible differentiation to occur, rather than the teacher anticipating 

which students will fall into a remediation group. Response cards could therefore 

still be particularly useful for guiding the use of flexible grouping.  

As an approach that could be implemented in the teaching and learning cycle, 

student response cards proved to be practical tools that were straightforward for 

students to use. Without the need to record data, individual whiteboards could be 

used instead, or as a more cost-effective option, laminated write-on response 

cards. Near the end of the research period, I was referred to an app ‘Plickers’ 

(https://plickers.com), designed to quickly collate student response data. Through 

this platform, students use response cards with shapes on them, selecting their 

responses to questions by holding the shapes in a particular direction. By taking a 

photo of the class, the app quickly collates their response data. This is another 

avenue for bringing active student responding into the primary classroom, and 

one that would be very easy to implement. 

 

https://plickers.com/
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Finally, despite the inconclusive result regarding academic achievement, student 

enthusiasm for using response cards and their influence on participation rates 

suggest there is certainly still merit to using this approach. Incorporating active 

student responding into my teaching pedagogy can be one way to appeal to the 

range of learners in a classroom, increasing on-task behaviour and encouraging 

learners to contribute in an inclusive environment. Focusing mainly on 

achievement may obscure the other important contributions that student 

response cards can make to quality teaching, such as creating a high expectations 

environment, providing social support and emphasizing inclusivity (NSW 

Department of Education and Training, 2003, p. 9). 

From research to practice: Challenges in using student response cards 

 

In undertaking this research, there were certain unavoidable implementation 

challenges that shaped the research. For instance, there were limited options 

available for lessons in which to trial student response cards. As ‘RFF teachers’ 

undertook Science and Geography lessons, and History was not a Term 3 subject, 

these key learning areas were not available for testing this approach. Furthermore, 

the school implemented a maths program from K-6 that involved the use of 

specific textbooks, and as a composite Year 3/4 class, this meant at times their 

topics were not aligned. This meant Maths was unavailable as a focus area, as the 

sample size would have been diminished by splitting instruction between Year 

groups. In another context, Maths could provide a very suitable content area for 
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implementing student response cards, as indeed it has often been a focus area in 

the research (Christle & Schuster, 2003; Simmons & Smith, 2015). 

 

There were also typical classroom challenges experienced during the research, 

such as student attendance. For example, there were four students for whom 

attendance was low across the research dates. These students, in particular, would 

have influenced the final results as students that were in a lower ability range than 

average. For one lesson in particular, on 8 September, three students in the lower 

ability group for literacy were pulled out of class to undertake remedial literacy 

work with a Learning Support Teacher. This is likely to have influenced the 

student achievement rate on that date, which was higher than average at 74%. As 

the raw data on student achievement shows (appendix 3), there was also one 

student who left the school during the term, who was in the lower ability group for 

literacy. These changes may seem small, but they do exert an influence on student 

achievement averages with a sample size as small as 25 students. 

 

Beyond these challenges, there were also limitations in the methodology, which 

have influenced the robustness of the data collected. These are discussed in light of 

the ways in which they can be accounted for in any future research.  

 

Limitations include: 
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● Comparing lessons that were structured differently and the influence 

this could have on student achievement  

Two of the lessons in the baseline condition involved activities that were 

completed within small groups of 2-3 students. At the time, this was an 

overlooked issue that in hindsight would have influenced individual 

student achievement data. For some students, their achievement data 

reflects the ability of their particular small group to work together. This 

was similarly an issue in other lessons where students may have performed 

better because a think-pair-share discussion or a paired sorting task was 

included before moving to independent work. If student response cards 

were to be trialled again in the future, stricter guidelines would be used 

around lesson structure to reduce these variables on student achievement. 

 

● The use of tasks that have not been moderated for difficulty  

Being able to ensure a consistent level of difficulty across the research 

period was an implementation challenge. In hindsight, some activities were 

simpler than others, which will have influenced student achievement and 

does not necessarily reflect upon the use of response cards. Any future 

research should incorporate moderation of tasks. 

 

● Traversing different topics with varying appeal for students  

When measuring the influence of student engagement on achievement, 

student interest in each topic may have had a powerful influence on 
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performance. For example, student interest was much higher during the 

unit of work on ‘The Twits’ than it was during the unit on inferencing. This 

may have influenced the way in which students completed tasks, and 

indeed, student performance on 26 August (using ‘Roald Dahl 

descriptions’) was higher than average. Any future research should focus 

on topic areas with little variation in appeal. For example, a focus on 

number in maths or topics that are closely linked to each other. 

 

● Influences on achievement scores that are not directly linked to 

performance  

Another variable in the student achievement data is where a low score was 

not necessarily symptomatic of performance on a task. For example, on 

some days, students may have produced low achievement scores where 

they did not finish their task due to bathroom breaks, behavioural issues or 

insufficient time. This plays out more in the Year 3 data, given their 

propensity to work more slowly than Year 4 students. 
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Conclusion 

 

Implementing student response cards has assisted me to reflect upon and improve 

my own teaching practice. Applying an evidence-based approach such as this has 

guided my development as a classroom practitioner, in being able to translate 

educational research into my practice. This is a core element of quality teaching as 

outlined in the Quality Teaching model and the Australian Professional Standards 

for Teachers. 

 

In terms of the findings of this research, while the influence of student response 

cards on academic achievement is inconclusive, without further experimentation, 

this approach should not be marginalized for its effectiveness. It has proven to 

increase student participation, making it a tool for inclusion, and has 

demonstrated it can be used to structure differentiated learning experiences and 

to provide real-time feedback to students. These benefits support the use of 

response cards in the primary classroom. The inconclusive student achievement 

results also indicate that there is scope for further research to be undertaken, with 

the aforementioned challenges and limitations being used to inform the design. 

Namely, any future research should focus on moderated learning experiences and 

assessments to ensure that data is comparable. Focusing on another subject area 

such as maths may also better suit the use of response cards and simplify the 

collection of data. 
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Appendices 

Appendix 1 – Student response card examples 

The process for using student response cards during the intervention involved 5-7 

learning trials whereby students contributed their responses to closed questions 

on flashcards. An example of a question asked is: 

  

 

 

 

Students would respond by writing either A or B and holding their card up for 

teacher feedback. The following samples demonstrate student responses to three 

questions: 
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Appendix 2 – Student feedback cards 
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Appendix 3 – Raw student data 
 

STUDENT 21/07/16 22/07/16 25/07/16 26/07/16 28/07/16 5/08/16 11/08/16 26/08/16 29/08/16 8/09/16 

3A 33% 71% AWAY OUT 60% 100% 100% 92% 63% 85% 

3B 67% 18% 29% 71% 100% 100% 42% 83% AWAY 100% 

3C 33% 7% 29% 43% 50% 100% 92% 67% 63% 70% 

3D 67% 29% 57% 43% 60% 40% 50% 50% 63% 90% 

3E 78% 71% 14% 43% 40% 100% 17% 83% 0% OUT 

3F 44% 29% 25% 0% 60% 80% 92% 50% 100% 100% 

3G 44% 0% 21% 43% 100% 80% 100% 50% 0% 80% 

3H 56% OUT OUT OUT OUT OUT 0% 50% 0% 0% 

3I 56% 64% 50% 71% AWAY 100% OUT 100% 25% 50% 

3J 67% 29% 57% 71% 50% 100% 50% 67% 63% 0% 

3K 78% 43% 21% 57% 50% 70% 67% 17% 0% 50% 

3L 67% 0% AWAY AWAY 100% 40% 25% 17% 63% OUT 

3M 56% AWAY 14% 7% AWAY AWAY 92% 33% 31% OUT 

3N 56% 32% 21% 29% 50% 80% LEFT LEFT LEFT LEFT 

4A 56% 29% 57% 100% 60% 0% 58% 58% 50% 80% 

4B 67% 64% 18% AWAY 80% 100% 67% 67% 38% 80% 

4C 56% 71% 50% 71% 100% 100% 67% 92% 31% 90% 

4D 83% 57% 57% 71% 100% 80% 83% 75% 63% 90% 

4E 78% 71% 79% 100% 100% 100% 100% 92% 63% 100% 

4F 22% 71% AWAY AWAY 10% 60% 0% 83% 0% 50% 

4G 78% 71% 79% 36% 100% 100% 100% 92% 81% 100% 

4H 44% 64% 14% 64% 60% 100% OUT 83% 31% 50% 

4I 44% 71% 50% 79% 100% 90% 100% 83% 38% 90% 

4J 11% 64% 14% 71% 60% 100% 92% 92% 38% 100% 

4K 67% 29% 57% 71% 100% 100% OUT 100% 63% 100% 
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Appendix 4 – Project Plan
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