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INTRODUCTION 

 Research has shown choice-making opportunities to be beneficial in treating 

persons with developmental disabilities. Dyer, Dunlap, and Winterling (1990) decreased 

inappropriate classroom behaviors by allowing students to choose their vocational tasks 

and reinforcers. Several other studies have reported decreases in disruptive classroom 

and social behavior as a result of choice-making (Dunlap et al., 1994; Koegel, Dyer, & 

Bell, 1987; Powell & Nelson, 1997), as well as increases in task-responding and 

appropriate behaviors (Foster-Johnson, Ferro, & Dunlap, 1994; Parsons, Reid, 

Reynolds, & Bumgarner, 1990). 

While offering choices has produced positive outcomes in terms of decreasing 

unwanted behaviors and increasing desired behavior, much of the research on the 

effects of choice have reported inconsistent results. Research has been conducted 

involving individuals with developmental disabilities, and several different aspects and 

factors related to reinforcement choice have been investigated (Dunlap et al., 1994; 

Foster-Johnson et al., 1994; Powell & Nelson, 1997). Research indicates choice may 

have reinforcing properties for two primary reasons: Choice may lead to increased 

access to more than one preferred stimulus, or there may be some reinforcing 

properties of having control over the consequences of one’s behavior, regardless of the 

stimuli available (Fisher, Thompson, Piazza, Crosland, & Gotjen, 1997). 

There is also evidence that offering choices has no effect on responding. Lerman 

et al. (1997) examined the effects of reinforcement choice on responding for six 

individuals with mental retardation. Following a preference assessment, participants 

took part in a choice condition during which the experimenter presented the participant 
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with two preferred stimuli (randomly selected from each participant’s five most highly 

preferred items) and allowed the individual to select one of the items following the target 

response. Target responses were selected according to each individual’s ability, and 

included pressing a switch, stamping the date on paper, and putting chips into a 

container. During the no-choice condition, the experimenter presented a single 

preferred item to each participant following the target response. The results for all six 

participants indicated that having choices did not increase response rates. However, the 

single-operant arrangement used in this study may be less sensitive to the effects of 

choice on behavior than would a concurrent-operant arrangement. When two schedules 

of reinforcement are in effect simultaneously, participants tend to allocate responding to 

the option that produces higher rates, quality, or magnitude of reinforcement. Response 

rates tend to persist regardless of changes in the rate, quality, or magnitude of 

reinforcement when only one schedule of reinforcement is in effect (Fisher et al., 1997).  

The limited number of items used in the Lerman et al. (1997) choice condition 

may have decreased the reinforcing effects of choice, if the value of choice is related to 

the quantity of differential consequences available. Another possibility for Lerman’s 

outcome may be that providing participants with only high preference stimuli could have 

produced a ceiling effect, in that the participants had access to equally preferable items 

regardless of how these were obtained. 

 Testing the ceiling-effect hypothesis, Waldron-Soler, Martella, Marchand-Martella, 

and Ebey (2000) conducted a study to determine the effects of choice using less 

preferred stimuli. Five pre-school children, three of whom had been diagnosed with 

developmental disabilities and two who were identified as typically developing, 
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participated in the study. Reinforcers were determined using a paired-choice preference 

assessment, and the five stimuli with the lowest percentages of approach responses 

were used. These participants completed matching- to -sample tasks in a combined 

alternating- treatments design consisting of choice and no-choice sessions determined 

by a coin flip. During the choice condition participants chose a less preferred item after 

matching pieces on a game board. During the no-choice condition the experimenter 

chose the less preferred item instead of the participant.  

 Consistent with Lerman et al. (1997) findings, Waldron-Soler et al. (2000) found 

no differences in response rates between the choice and no-choice conditions. These 

findings provided more evidence that preference in choice making is difficult to 

determine using single-operant arrangements. However, Powell and Nelson (1997) 

reported positive results of employing a single-operant arrangement within a choice 

experiment. Their participant engaged in high rates of disruptive behavior in the 

classroom. In the choice conditions, the participant was allowed to choose his school 

tasks. The teacher delivered his tasks during the no-choice condition. Powell and 

Nelson reported significant decreases in rates of disruptive behavior during choice 

conditions. 

 

Choice within Concurrent-Operant Arrangements 

Several studies noted higher response rates in choice conditions relative to no-

choice conditions when concurrent-operant arrangements were employed (Brigham & 

Sherman, 1973; Fisher et al., 1997; Geckeler, Libby, Graff, & Ahearn, 2000; Graff & 

Libby, 1999; Tiger, Hanley, & Hernandez, 2006). Thompson, Fisher, and Contrucci 
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(1998) evaluated a 4-year old boy’s preference for choice of reinforcement using a 

concurrent-operant arrangement. The participant was instructed to respond by pressing 

either of two switches, one associated with choice and one associated with no-choice. 

When the criterion for reinforcement for pressing the switch associated with choice was 

met, the participant was able to choose the manner in which his 10-ml of cola was 

delivered (i.e., cup size, with or without a straw, etc). Meeting reinforcement 

requirements on the no-choice key resulted in the experimenter choosing the manner in 

which his 10-ml of cola was delivered. During the first phase, equal rates of 

reinforcement were provided for meeting reinforcement criterion on both the choice and 

no-choice switches. In the second phase lower rates of reinforcement were associated 

with the choice condition. However, the participant in this study preferred the choice 

condition, even though the rate of reinforcement heavily favored the no-choice condition. 

 Reinforcer choice studies tend to fall into two broad categories: Studies equating 

consequences for both choice and no-choice conditions, and studies allowing for a 

variety of different stimuli to be chosen in the choice condition but not in the no-choice 

condition. Most studies that equated consequences made the same high-preference 

events or stimuli available in both choice and no-choice conditions, controlling for 

differences in outcomes associated with each choice. 

When studies have not equated the consequences delivered in choice and no-

choice conditions, participants have typically demonstrated a strong preference for 

choice. This may be a function of having access to an array of differential consequent 

stimuli or activities. However, when both consequences for making choices and not 

making choices involve dissimilar outcomes (or reinforcers), it confounds any effects 
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choice, per se, may have (Tiger et al., 2006).  

Few studies have isolated the effects of choice as an independent variable by 

determining if participants prefer choices even when the choice does not result in 

increased access to preferred stimuli. Studies that have equated the consequences in 

both choice and no-choice conditions have produced less clear results, particularly 

when single-operant arrangements were used (Lerman et al., 1997; Smith, Iwata, & 

Shore, 1995; Vaughn & Horner, 1997).  

 More consistent preferences for choice have emerged when consequences 

were equated across choice and no-choice conditions within a concurrent-operant 

arrangement (Carter, 2001; Fisher et al, 1997; Thompson et al., 1998; Tiger et al., 

2006). Fisher et al. (1997) reported exclusive preference for choice for all three 

participants when reinforcement was equated in the choice and no-choice conditions. 

Carter (2001) studied the effects of choice on several dependent variables. Carter 

examined the effects of choice during language intervention on social play, disruptive 

play, and language development for three participants with autism. Choice and no-

choice selections were yoked so that items available in the no-choice condition were 

matched to those chosen by the participant in the choice condition. Carter found that 

choice-making resulted in decreased disruptive behaviors, increased levels of 

appropriate play, and greater generalization of language skills. 

Tiger et al. (2006) investigated preference for choice with six pre-school children 

using equated consequences across choice and no-choice conditions. A notable 

element of their study was that they used the exact same consequences in both choice 

and no-choice conditions (e.g., for one participant, the no-choice condition resulted in 
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chocolate candy and the choice condition also resulted in identical chocolate candies. 

The only difference in consequences between the two conditions was the participant’s 

choice of identical chocolate candy). Tiger et al. isolated the effects of choosing by 

controlling for differences in outcomes related to choice. Choice vs.no-choice outcomes 

were identical (thus, controlled). Therefore, preference for choice in this study suggests 

that choice-making, per se, may function as a reinforcer. 

 

Pre-Session and Within-Session Choices 

There are few studies devoted to investigating when and how often 

reinforcement choices are made. Mason, McGee, Farmer-Dougan, and Risley (1989) 

examined pre-session choices and found that using an on-going reinforcer assessment 

helped to decrease inappropriate behaviors and increased response accuracy. These 

experimenters allowed participants to make pre-session consequent item choices 

immediately before each teaching session. Items available to choose were selected 

from a large array of previously identified highly-preferred items. The authors suggested 

that allowing participants to make pre-session choices before each teaching session 

would be more effective than providing established reinforcers from prior sessions. 

Later research by Smith et al. (1995) did not support the Mason et al. (1989) 

conclusions regarding the importance of providing pre-session choices. Smith et al. 

investigated whether a pre-session consequent item choice would result in higher 

response rates than experimenter-delivered consequent items. This single-operant 

arrangement allowed participants to make a consequent item choice prior to the session 

during one condition, and the experimenter to deliver an experimenter-selected item in 
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the other condition. All the stimuli used in this study had been identified as highly 

preferred by a preference assessment conducted prior to the study. Each item 

(participant-selected or experimenter-selected) was used for the duration of the session. 

Smith et al. found no differences in response rates between the pre-session participant 

choice condition and the no-choice (experimenter-selected) condition for any of their 

participants.  

Within-session reinforcer choice was investigated more recently by Fisher et al. 

(1997). In this study, three participants responded on three concurrently available 

switches: A within-session choice switch, an experimenter-delivered (or no-choice) 

switch, and a control switch with no programmed consequences. Across three phases 

using high-preference items, low-preference items, and a mix of high- and low- 

preference items, all three participants allocated the most responses to the within-

session choice switch. This study differed from others in its comparison of no-choice vs. 

within-session choice, but not pre-session choice. 

 Graff and Libby (1999) replicated these results when they investigated effects of 

pre-and within-session reinforcement choices in single and concurrent-operant 

arrangements. Preference for within-session choices prevailed across the single and 

concurrent-operant arrangement conditions for three of the four participants. However, 

preference was more pronounced during the concurrent-operant conditions. For one 

participant, preference for within-session choices could be determined only in the 

concurrent-operant condition, while responding in the single-operant condition was 

indifferent. 

Results of Fisher et al. (1997) and Graff and Libby (1999) may be predictable 
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because within-session choice allows individuals more variety and novelty throughout 

teaching sessions. Within-session choice also allows the participants to choose a 

reinforcer immediately following the target response, which may function to make the 

item a more effective reinforcer at that particular moment, taking into account 

momentary fluctuations in reinforcer preferences. This type of stimulus variation may 

play an important part in motivation. Egel (1981) reported that task responding and 

accuracy declined for all of his developmentally disabled participants as a result of 

repeated reinforcer presentations, but that responding and accuracy improved when 

reinforcers were varied.  

 

Rationale for Present Study 

 The current study consisted of two experiments designed to extend research 

findings of two existing choice studies. Graff and Libby (1999) utilized a free-operant 

task (button-pressing) because it was comparable to tasks used in other choice 

experiments (Fisher et al, 1997; Lerman et al., 1997;Thompson et al., 1998). Effects of 

pre- and within-session choices have been studied less frequently when more natural 

and functional (e.g., academic) tasks have been employed. Neither has this particular 

type of choice study been typically conducted using a discrete-trial format of instruction. 

Like other choice studies, Graff and Libby incorporated both single- and concurrent-

operant arrangement conditions into their study. Lastly, Graff and Libby conducted their 

study with participants with developmental disabilities, although similar research has not 

often been conducted with typically-developing individuals.  

Therefore, the purpose of Experiment 1 was to assess typically developing pre-
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school participant’s preference for either pre-session or within-session reinforcement 

choices using a discrete-trial format of academic instruction. Like Graff and Libby, a 

concurrent-operant arrangement was used, as research indicates this design is more 

sensitive to the effects of choice (Brigham & Sherman, 1973; Fisher, et al., 1997; 

Geckeler et al., 2000; Graff & Libby, 1999; Thompson et al, 1998; Tiger et al., 2006).  

Tiger et al. (2006) isolated the effects of choice by delivering identical 

consequences contingent on choice and no-choice responses, such that the presence 

or absence of multiple items and opportunity to choose were the only differences 

between choice options. In the current study, Experiment 2 replicated the basic design 

and methodology of Tiger et al., with few procedural changes. Tiger et al. conducted 

their study primarily with typically-developing pre-school children (with the exception of 

one participant with autism). Participant’s were asked to respond to academic stimuli in 

a discrete-trial format, with 15 trials per session (session length approximately 10-

minutes). Preference for choice was measured by selection of three color-coded 

worksheets- one for choice, another for no-choice, and a third worksheet that had no 

programmed consequences (control).  

The procedures for Experiment 2 in the present study differed only slightly from 

those of Tiger et al. (2006). All participants in the present study were typically-

developing pre-school students, and trials were not limited to a specific number. Rather, 

trials occurred as frequently as time permitted (10-minute session length). Experiment 2 

had only two response options available (choice and no-choice) and did not have a 

control worksheet in effect. The purpose of Experiment 2 was to replicate Tiger et al. 

findings by assessing typically-developing pre-school participants’ preference for 
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reinforcer choice, even when the outcomes for both choices were identical. As in Tiger 

et al., a concurrent-operant arrangement was employed. 
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METHOD 

Participants 

 Four typically developing children participated in both experiments. The 

participants were recruited from a local public preschool. Chris was a 5- year old 

Caucasian male and Nolen was a 4- year old male of Caucasian and African-American 

descent. Carrie, a 3 -year old, was a Hispanic female, and Mona, a 5- year old, was an 

African-American female. All participants spoke English as their primary language.  

 Results of the preference assessment indicated Carrie’s highly-preferred items 

were bubbles, fruit juice, peanut-butter crackers, fruit snacks, and cheese-flavored 

crackers, all of which were available to her in Experiment 1. The peanut-butter crackers, 

cheese-flavored crackers, and fruit snacks were available for Carrie in Experiment 2. 

Chris’s preferred items were identified as fruit snacks, trucks, a hand-held puzzle, 

cheese-flavored crackers, and peanut butter crackers. Of these items, fruit snacks, 

cheese-flavored crackers, and peanut butter crackers were also available to him in 

Experiment 2. Preferred items for Mona included dolls, fruit snacks, trucks, a slinky, and 

bubbles. Prior to Experiment 2, another preference assessment was conducted for 

Mona to identify at least one additional preferred edible item. The second preference 

assessment identified fruit snacks and peanut butter crackers as preferred, and both 

items were included in Experiment 2 for Mona. Lastly, Nolen’s preferred items were 

trucks, a slinky, peanut butter crackers, cheese-flavored crackers, and fruit snacks. In 

Experiment 2, Nolen’s preferred items included fruit snacks, cheese-flavored crackers, 

and peanut butter crackers. 

 Each participant selected each of their preferred items at least once during 
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Experiment 1 (preferred items were randomly selected during Experiment 2). However, 

preferences for particular items emerged for each participant. Carrie selected fruit 

snacks on 35% of opportunities, and cheese-flavored crackers made up 39% of item 

selections. 63% of Caleb’s consequent item selections were fruit snacks. 33% of 

Mona’s selections were fruit snacks and on 27% of opportunities she selected the doll. 

Finally, Nathan’s most frequently selected items were trucks, which were chosen 36% 

of opportunities. Nathan’s second-most selected item was the slinky, which was chosen 

20% of opportunities. 

 

Setting and Materials 

 Sessions were conducted in a preschool, inside a small room adjacent to the 

classroom. The room contained a table, two chairs, training materials, and preferred 

stimuli for each participant. Training materials consisted of four color-coded worksheets 

with identical academic stimuli (numbers, letters, colors, shapes) on each. The 

background colors of the worksheets were red, blue, yellow, and green. Other training 

materials in the room included pencils, data sheets, a timer, and paper napkins for 

edibles. The preferred stimuli (previously identified for each participant in a preference 

assessment) included such items as crackers, fruit snacks, dolls, trucks, bubbles, and a 

hand-held game. 

 

Experimental Design and Response Measurement 

 Both experiments were comparisons of choice conditions replicated across four 

participants, and a concurrent-operant arrangement was used for all choice 
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assessments. The dependent variable in both experiments was choice responses, 

measured by selection of colored worksheets. Each colored worksheet was associated 

with a choice condition (i.e., pre-session choice, within-session choice, choice, or no-

choice). Other measures recorded during sessions included item selection and 

response accuracy (correct or incorrect), although these measures are not graphically 

displayed. 

 

Procedure 

 Prior to beginning the study, 16 stimuli were used in a paired-choice preference 

assessment method described by Fisher et al. (1992). The five items selected most 

frequently for each participant were used in the study. If there was a tie between several 

items selected during the preference assessment, an additional short preference 

assessment was conducted using the items that were tied to determine the most highly 

preferred items.  

 Sessions were conducted twice weekly for approximately ten minutes for each 

participant. The study was conducted in two parts: Experiments 1 and 2. Experiment 1 

assessed whether pre-school age participants had a preference for either pre-session 

or within-session reinforcement choices.  

In Experiment 1 the session began when the participant sat at the table with two 

colored worksheets placed in front of him/her. The participant was instructed to choose 

one of the two, either the red or the blue worksheet. The stimuli on each worksheet 

were identical to ensure task difficulty was held constant across worksheets. Following 

the selection of a worksheet, the participant was asked to respond to the academic 
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stimuli on the chosen worksheet (e.g., “Point to the letter S”). If an error occurred, the 

experimenter demonstrated the correct response (e.g., pointed to the correct letter) and 

then repeated the instruction to allow the participant to respond correctly. If the 

participant erred again, a physical prompt was delivered (although this never occurred 

during the study).  

 Correct responding resulted in the consequence programmed for that worksheet 

as well as praise. Highly preferred items were delivered on a VR-2 schedule (i.e., the 

item was delivered after one, two, or three correct responses or after an average of two 

responses). The relative response distribution (i.e., the number of times each worksheet 

was selected) was used as a measure of preference for the events programmed on 

each worksheet. 

 Experiment 1 consisted of two phases for two participants (Carrie and Chris) and 

three phases for the remaining two participants (Nolen and Mona). In Phase 1 of 

Experiment 1, the ten-minute session was divided in approximately 3- minute segments. 

The experimenter set a timer for 3 minutes. During each 3- minute segment, the 

participant was asked to choose a worksheet once. Therefore, in a 10- minute session, 

the participant had three opportunities to choose a worksheet. When the participant 

chose the red worksheet, the child was immediately instructed to choose one of their 

five preferred items (all items were in clear view on the side of the table). Following 

selection of the preferred item, academic instructions were delivered using the stimuli 

on the worksheets (letters, numbers, colors, or shapes). This selection was identified as 

a “pre-session choice” because the item chosen prior to the academic instructions was 
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delivered each time the participant met the criteria for reinforcement during the 3- 

minute interval (e.g., several correct responses).  

When the participant chose the blue worksheet, the experimenter immediately 

presented the participant with an academic instruction, using the stimuli present on the 

worksheet. When reinforcement criterion was met, the experimenter instructed the 

participant to choose any of the five items on the table. Each time the criterion for 

reinforcement was met, the participant was allowed to choose any one of their five 

preferred items. Selection of the blue worksheet was identified as the “within- session 

choice” because the choice of preferred items occurred within the session. 

When the timer signaled the end of the 3 minutes, once again the two 

worksheets were placed in front of the participant and the child was instructed to select 

a worksheet again. The participants were given 30-45 seconds to manipulate or 

consume the chosen items during each reinforcement period. The first phase of 

Experiment 1 was designed to give the participants frequent contact with the 

contingencies associated with each colored worksheet.  

 Phase 2 began on the 8th session. During Phase 2, the participants were 

allowed to choose a worksheet only once per session. The worksheet choice occurred 

at the beginning of the session, and the contingencies programmed for the chosen 

worksheet were in effect the entire 10-minute session. In other words, a red worksheet 

choice was followed by a pre-session consequence item choice, and that item was 

delivered contingently for the duration of the session. A blue worksheet choice allowed 

participants to choose from among any of the five available items after reinforcement 

criterion had been met, for the duration of the session. After 11 and 12 sessions of 
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Experiment 1, the data suggested strong preferences for either pre-session or within 

session consequence choice for Chris and Carrie. Because the data for Nolen and 

Mona were inconclusive, they participated in Phase 3 of Experiment 1 as well. 

 In Phase 3 of Experiment 1, the participants were instructed to choose a 

worksheet after every reinforcement interval. Therefore, the participants were able to 

make a choice between the two worksheets as frequently as they met criterion for 

reinforcement during the 10- minute session. 

 The purpose of Experiment 2 was to assess each participant’s preference for 

choosing their own consequent stimuli, even when the item chosen was identical to the 

item delivered by the experimenter. In other words, the consequences for making 

choice or no-choice responses were controlled so that the outcomes were identical. 

 In Experiment 2, the two colored worksheets were identical to those used in 

Experiment 1, except the background colors were green and yellow. Procedures for 

Experiment 2 were identical to the procedures used in the 3rd phase of Experiment 1, 

with only the programmed consequences being different. The preferred items in 

Experiment 2 were the participant’s most highly preferred edibles (as identified during 

the preference assessment). 

 Prior to each participant’s session, the experimenter randomly drew a slip of 

paper from a bag. The preferred edibles were written on the slips of papers for that 

participant. Once an edible was randomly chosen, a white napkin was placed behind 

each worksheet. Four of the chosen edibles were placed on the napkin behind the 

green worksheet, and one of the exact same chosen edible was placed on a napkin 

behind the yellow worksheet. Thus, both napkins held the same items, identical in 
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shape, color, and size (i.e., yellow fruit snacks).Then each participant was asked to 

choose either the green or the yellow worksheet. For this experiment, the green 

worksheet was identified as the “choice” response and the yellow as the “no choice” 

response. 

 If the green worksheet was chosen, the participant was instructed to complete 

several academic responses (averaging 2) before gaining access to the edibles. Once 

criterion for reinforcement was met (approximately 2 correct responses), the participant 

was instructed to “choose one” of the four identical edible items on the napkin behind 

the green worksheet. The participant was given approximately 30-seconds to consume 

the edible, before, once again, being asked to choose between the yellow and green 

worksheets. 

 When the yellow worksheet was chosen and criterion for reinforcement had been 

met, the experimenter pointed to the napkin behind the yellow worksheet and told the 

participant “you may have that (insert name of edible item).”   

 Each time the criterion for reinforcement was met, the participant was allowed to 

choose between the yellow and green worksheets before the next set of instructions 

were delivered. Selection of colored worksheets throughout the 10-minute session was 

used as a measure of preference for choice or no-choice. 
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RESULTS 

Carrie 

Experiment 1 

 Carrie’s results for Experiment 1 are presented in Figure 1 and Table 1. The 

cumulative graph in Figure 1 displays Carrie’s pre-session and within-session choice 

selections for Experiment 1. Figure 1 suggests a strong preference for within-session 

choices. Throughout Experiment 1, pre-session responses occurred 6 times, whereas 

there were 19 within-session responses. In fact, during only one session in experiment 

1 did Carrie allocate more responses on the pre-session choice worksheet (session 

three), as shown in Table 1.  

In Phase 1, during which the participants were instructed to make three pre-

session or within-session choices per session, the mean pre-session response was .85, 

while the mean for within-session responses was 2.14. A more clearly delineated 

preference for within-session choice occurred in Phase 2, when Carrie responded 

exclusively on the choice response worksheet. Table 1 shows an exclusive preference 

for within-session choice over the last six sessions of Experiment 1. 

 

Experiment 2 

 Results of Experiment 2 are shown in Figure 2 and Table 2. Figure 2 illustrates 

Carrie’s cumulative choice and no-choice worksheet selections for Experiment 2. Again, 

a strong preference emerged, with responses on the choice worksheet occurring up to 

48 times across twelve sessions. Mean choice and no-choice responses were 4.36 and 
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1.63, respectively. No-choice responses occurred a total of 18 times during Experiment 

2. 

 

Chris 

Experiment 1 

 Chris’s outcomes in Experiment 1 are presented in Figure 3 and Table 3. Figure 

2 is a cumulative graph of Chris’s pre- and within-session choice selections for 

Experiment 1. Figure 3 represents how Chris’s results differed from other participants in 

Experiment 1 in that he was the only participant who exhibited a strong preference for 

pre-session choices. Across twelve sessions, pre-session responses occurred a total of 

16 times, whereas within-session responses occurred only 5 times.  

The mean for pre-session responses during Phase 1 of Experiment 1 was 1.3, 

and the mean for within-session responses for Phase 1 was .83. During Phase 2, Chris 

responded exclusively on the pre-session choice worksheet.  

 

Experiment 2 

The results of Experiment 2 are shown in Figure 4 and Table 4. Figure 4 depicts 

Chris’s cumulative choice and no-choice selections for Experiment 2. Chris’s 

responding was indifferent during the first four sessions, in that both choice and no-

choice responses occurred at similar frequencies. Starting at session 7, the data begins 

to diverge, suggesting a choice preference. Throughout Experiment 2, choice 

responses occurred 37 times, whereas no-choice responses occurred a total of 20 
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times. Mean choice responses equaled 4.1 and the mean no-choice responses equaled 

2.2.  

 

Nolen 

Experiment 1 

 Nolen’s results for Experiment 1 are presented in Figure 5 and Table 5. Figure 5 

illustrates Nolen’s cumulative pre-session and within-session selections for Experiment 

1. Nolen did not appear to have a preference for either pre- or within-session choices. 

Throughout Experiment 1, Nolen made a total of 13 pre-session responses and a total 

of 15 within-session responses.  

 The mean for pre-session responses during Phase 1 was 1.2 and the mean for 

within-session responses was also 1.2, thus indicating indifference. During Phase 2, the 

mean for pre-session responses was .33 and for within-session responses, .66. Again, 

there was very little difference in responding across the two choices. 

Due to his indifferent responding, Nolen also participated in the third phase of 

Experiment 1, which allowed him to make a choice response after every reinforcement 

interval (i.e., no limits on how many response choices per session). During Phase 3, the 

mean for pre-session responses was 2, and the mean for within-session responses was 

2.33. Overall, the results suggest that neither pre-session reinforce choice nor within-

session reinforce choice was preferable for this participant. 

 

Experiment 2 

Nolen’s results for Experiment 2 are presented in Figure 6 and Table 6. Figure 6 
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shows Nolen’s cumulative choice and no-choice selections for Experiment 2. This figure 

shows that Nolen responded slightly more frequently on the no-choice worksheet 

throughout the experiment, although the difference in response rates is small. Nolen 

made a total of 19 choice selections, and a total of 24 no-choice selections in 

Experiment 2. The mean for choice responses was 2.71, and the mean for no-choice 

was 3.42. Again, a strong preference for choice is not demonstrated for Nolen. 

 

Mona 

Experiment 1 

 Mona’s results for Experiment 1 are shown in Figure 7 and Table 7. Figure 7 

shows Mona’s cumulative pre-session and within-session selections for Experiment 1. 

Like Nolen, Mona’s results do not indicate a strong preference for either response 

choice. While throughout the majority of the experiment a slight preference for within-

session choices is shown, there is a converging and reversal of preference that occurs 

at the end of Experiment 1. The total number of pre-session responses made in 

Experiment 1 was 16, and the total number of within-session choices was 17. 

 In Phase 1, the mean for pre-session responses was 1.16, and the mean for 

within-session responses was 1.83. During Phase 2, the mean for pre-session 

responses was .60, and the mean for within-session was .40. As Mona’s responding 

was indifferent throughout Experiment 1, she also participated in Phase 3. The mean for 

pre-session responses during Phase 3 was 2.0, and the mean for within-session 

responses was 1.33. At the conclusion of Experiment 1, there was no evidence of a 

preference for pre-session or within-session responding for Mona. 
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Experiment 2 

 The results of Experiment 2 are depicted in Figure 8 and Table 8. Figure 8 shows 

Mona’s cumulative choice and no-choice selections in Experiment 2. Like in Experiment 

1, Mona did not indicate a preference for either choice or no-choice responses. Total 

choice responses for Experiment 2 was 26 and total no-choice responses was 25. The 

mean for choice responses was 3.25, and the mean for no-choice responses was 3.12, 

indicating nearly perfect indifference 
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DISCUSSION 
 

 Outcomes of both experiments indicated mixed results. In Experiment 1, Carrie 

showed a strong preference for within-session reinforcer choices, while Chris made pre-

session reinforcer choices. Nolen and Mona did not demonstrate choice preferences. 

Carrie’s results were consistent with Graff and Libby’s (1999) results during the 

concurrent-operant phase of their study. Graff and Libby found all 4 participants 

responded at higher rates on the within-session choice button relative to the pre-session 

choice button.  

 Likewise, the results of Experiment 2 differed from some of the findings in the 

literature. Geckeler et al. (2000) reported that all three of their participants had higher 

rates of responding on the button that led to choice during the concurrent-operant phase 

of their study. Fisher et al. (1997) reported similar results with their three participants, 

who responded almost exclusively on the choice key when the same stimuli were 

delivered for meeting reinforcement criterion on both keys. However, they did find that 

preference shifted to the no-choice key in Experiment 2, when choice resulted in low-

preference items and no-choice produced high-preference items.  

 Results of Experiment 2 were most similar to those reported by Tiger et al. 

(2006). Tiger et al. reported mixed results in their multi-experiment study on the value of 

choice. Their 6 participants were pre-school children, five of whom were typically 

developing and one who had been diagnosed with autism. In their first experiment, 

during which consequences were held constant for choice and no-choice responses, 

they discovered that five of their participants preferred to choose the consequence (a 

highly-preferred item) and one participant preferred not to choose. However, this 
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preference for choice did not persist throughout the entire experiment for two of the 

participants, who showed indifference in the last several sessions. Results of 

Experiment 2 are consistent with these results reported by Tiger et al. 

 

Possible Explanations 

There are several factors that could have contributed to the results of the current 

study. The Graff and Libby (1999) study, as well as several other studies, used simple 

tasks such as pushing buttons or flipping switches to measure each participant’s 

preference for choice (Brigham & Sherman, 1973; Fisher et al., 1997; Geckeler et al, 

2000; Thompson et al., 1998). Instead, the participants in the current study were asked 

to respond to academic stimuli in a discrete-trial format. As the current study did not use 

a free-operant response, there was a ceiling placed on response rates by controlling the 

rate at which instructions were delivered. While reinforcement was delivered on a VR-2 

schedule, response rate per se cannot be determined and/or used to determine 

preference. The number of choice responses was partially determined by the pace of 

the session, thus limiting the number of choice responses for each participant. It is 

possible that if a free-operant response had been used, a greater number of responses 

could have occurred during each session, allowing the participants greater and more 

frequent exposure to the contingencies in effect for each colored worksheet. However, 

the discrete-trial format and use of age-appropriate academic tasks allowed the 

participants to make socially significant responses and gave the study great ecological 

validity. 

The lack of expected results could also be a function of the materials used. The 
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academic stimuli each had a different color background, in order for the participants to 

distinguish which condition each worksheet represented (pre-session, within-session, 

choice, or no-choice). It is possible that the participants were attending to the color of 

the worksheets, rather than the consequences associated with them. For instance, 

Chris responded nearly exclusively on the red (pre-session) worksheet in Experiment 1. 

He may have chose red because of a color preference.  

Praise was delivered following correct responses for all participants. Although 

variations in rate, magnitude, voice tone, and enthusiasm were limited, it is possible that 

differences in rate or quality of praise following responding on one of the worksheets 

could have shaped choice. Likewise, although the experimenter tried to equate task 

difficulty across worksheets, superstitious responding may have occurred if the 

participants associated one worksheet with more difficult tasks than the other.  

 

Response Patterns 

 One interesting discovery involved patterns of choice-making across the 

participants. Carrie demonstrated a strong preference for within-session choices as well 

as choice over no-choice. While preference for within-session choices could be 

explained by having greater access to preferred items, preference for choice over no-

choice cannot be attributed to these same contingencies. Because the consequent 

items in the choice vs. no-choice study were always identical, preference for choice in 

the second experiment suggests that, for Carrie, choice may have functioned as a 

reinforcer regardless of the outcome.  

 Mona and Nolen showed consistent patterns of indifferent responding. Their 
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results do not indicate that choice served as a reinforcer for their behavior. These 

outcomes also do not suggest that having access to more than one highly-preferred 

item is as important as having access to at least one preferred item.  

 Chris’s results were inconsistent across the two experiments. Chris preferred 

pre-session choices, an uncommon outcome in the literature. In fact, even when Chris 

made within-session choices, that item was typically the same as the pre-session 

reinforcer item. Although his preference for items shifted from session to session, he 

consistently chose the same item repeatedly within individual sessions. This suggests 

that his preferences were more stable than that of his peers. 

 Interestingly, in the second experiment Chris preferred to choose his edible vs. 

allowing the experimenter choose for him. Although he did not make within-session 

choices from among several preferred items in Experiment 1, he did select from among 

several identical items in Experiment 2. 

 

Implications for Future Research 

 In typical training sessions, therapists give their clients a choice of reinforcers 

prior to beginning the teaching session (i.e., a pre-session choice). It is less common for 

the reinforcer choice to be delivered contingent on responding; generally choice is an 

antecedent vs. a consequence. However, results of this study indicate that it may not 

have been the most effective practice, at least for one participant. Within-session 

choices may be effective with clients who have fleeting reinforcer preferences, because 

of the temporal proximity between the target response and the time the reinforcer is 

chosen. For some clients, a reinforcer chosen prior to responding no longer functions as 
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a reinforcer when the criterion for reinforcement has been met. Providing within-session 

choices may also be a beneficial practice to implement because for those children given 

the opportunity to make a choice functions as a reinforcer. 

 The present study did not utilize a free-operant response such as pressing 

buttons or pulling switches. Instead, the participants responded to academic stimuli (e.g., 

numbers, letters, colors, shapes) in a discrete-trial format. Having participants engage 

with age-appropriate academic tasks while making reinforcer choices was important 

because it illustrated pre-school aged children’s choice preferences in a natural setting. 

The current study did not examine the effects of choice on any specific types of 

behavior; rather, the investigation was concerned with preference for choice. However, 

future research could determine whether within-session choices and providing choice as 

a reinforcer will positively affect behaviors such as on-task behavior or response 

accuracy.  

More research is also necessary to develop an efficient system to assess 

preferences for choice-making. Much like methods developed to assess preference 

(Fisher et al., 1992; Pace, G. M., Ivancic, M. T., Edwards, G. L., Iwata, B.A., & Page, T. 

J., 1985), determining which individuals prefer and would benefit from various forms of 

choice-making may be useful for more effective behavioral programming.  

If this study were to be replicated, it would be advisable for experimenters to 

reverse the contingencies associated with each color worksheet so that the condition 

associated with each color is exchanged for the other color. This strategy would control 

for color preference. Effects of praise should also be controlled, possibly by eliminating 

praise statements entirely. To equate task difficulty across conditions, experimenters 
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could create scripted instructions to be used during every session. 

 

Conclusion 

 In conclusion, the results of this study suggest that reinforcement choice is as 

unique to individuals as reinforcers themselves. It also suggests that choice itself may 

function as a reinforcer for some individual’s behavior, but not for others. This study 

examined only a few of the many different aspects related to choice.  

The inconsistent results reported in this study reflect the inconsistent outcomes 

reported throughout the choice literature. Although clear differences and patterns of 

responding may not be detected within certain studies, that does not mean that choice-

making does not produce any advantages or benefits; it may mean that researchers are 

not accurately identifying the benefits (Lancioni, O’Reilly, & Emerson, 1996). Perhaps 

this is because investigators are not looking at the right variables related to choice. It 

may be that any effects of choice or preference for choice are masked by other factors, 

such as reinforcement schedule or rate. Or, perhaps choice is simply not quite as 

important to behavioral interventions as clinicians may think it is. Hopefully this 

investigation will spark more interest and research on reinforcement choice in the future. 
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Table 1 

Carrie’s Choice Selections in Experiment 1 

 Session Pre-
Session 

Within-
Session

Phase 1 1 1 2 

 2 1 2 

 3 2 1 

 4 1 2 

 5 1 2 

 6 0 3 

 7 0 3 

Phase 2 8 0 1 

 9 0 1 

 10 0 1 

 11 0 1 
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Table 2 
 
Carrie’s Choice Selections in Experiment 2 
 

Session Choice No-
Choice 

1 4 2 

2 3 2 

3 4 1 

4 3 2 

5 4 2 

6 5 1 

7   

8 5 2 

9 5 2 

10 6 0 

11 5 2 

12 4 2 
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Table 3 
 
Chris’s Choice Selections in Experiment 1 
 

  Session Pre-
session 

Within-
session

Phase 1 1 1 2 

 2 2 0 

 3 2 1 

 4 2 1 

 5   

 6 2 1 

 7 3 0 

Phase 2 8 1 0 

 9   

 10 1 0 

 11 1 0 

  12 1 0 
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Table 4 
 
Chris’s Choice Selections in Experiment 2 
 

Session Choice No-
Choice 

1 4 3 

2 3 3 

3 3 3 

4 5 1 

5   

6   

7 5 1 

8 4 3 

9 5 2 

10 5 1 

11 3 3 
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Table 5 
 
Nolen’s Choice Selections in Experiment 1 
 

  Session Pre-
session 

Within-
session

Phase 1 1   

 2 1 2 

 3   

 4 2 1 

 5 1 2 

 6   

 7 2 1 

Phase 2 8 0 1 

 9   

 10 0 1 

 11   

 12 1 0 

Phase 3 13 2 2 

 14 2 2 

 15   

  16 2 3 
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Table 6 
 
Nolen’s Choice Selections in Experiment 2 
 

Session Choice No-
Choice 

1 2 4 

2 3 3 

3 3 4 

4 3 4 

5   

6 3 3 

7 2 4 

8 3 3 
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Table 7 
 
Mona’s Choice Selections in Experiment 1 
 

  Session Pre-
session 

Within-
session

Phase 1 1     

 2 1 2 

 3 1 2 

 4 1 2 

 5 1 2 

 6 1 2 

 7 2 1 

Phase 2 8 0 1 

 9 0 1 

 10 1 0 

 11 1 0 

 12 1 0 

Phase 3 13 3 1 

 14 2 1 

  15 1 2 
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Table 8 
 
Mona’s Choice Selections in Experiment 2 
 

Session Choice No-
Choice 

1 3 2 

2   

3 3 3 

4 2 5 

5 4 2 

6 5 2 

7 4 3 

8 3 3 

9 2 5 
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Figure 1. Carrie’s cumulative pre-session and within-session choice selections. 
 
 
 

0

2

4

6

8

10

12

14

16

18

20

1 2 3 4 5 6 7 8 9 10 11 12

Session

C
um

ul
at

iv
e 

N
um

be
r o

f C
ho

ic
e 

Se
le

ct
io

ns

Within
Pre

3 Choice Selections/ 
Session

1 Choice Selection/Session

Chris

 
Figure 2. Chris’s cumulative pre-session and within-session choice selections. 
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Figure 3. Nolen’s cumulative pre-session and within-session choice selections. 
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Figure 4. Mona’s cumulative pre-session and within-session choice selections. 
 

 38



0

5

10

15

20

25

30

35

40

45

50

1 2 3 4 5 6 7 8 9 10 11 12

Session

C
um

ul
at

iv
e 

N
um

be
r o

f C
ho

ic
e 

Se
le

ct
io

ns

Choice
NoChoice

Carrie

 
Figure 5. Carrie’s cumulative choice and no-choice selections. 
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Figure 6. Chris’s cumulative choice and no-choice selections. 
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Figure 7. Nolen’s cumulative choice and no-choice selections. 
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Figure 8. Mona’s cumulative choice and no-choice selections. 
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APPENDIX A 

INFORMED CONSENT FORM
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University of North Texas Institutional Review Board 

Informed Consent Form  

Before agreeing to your child’s participation in this research study, it is important that you 
understand the following explanation of the purpose and benefits of the study and how it will be 
conducted.  

Title:  The effects of choice on response rate for pre-school age children. 

Principal Investigator:  Sarah Law, a graduate student in the University of North Texas (UNT) 
Department of Behavior Analysis.  

Purpose of the Study: You are being asked to allow your child to participate in a research study 
which involves your child choosing between different preferred items (such as food, drinks, and 
toys) to be delivered after they complete a simple academic task. The simple academic tasks used 
in this study will consist of naming letters, numbers, colors, and shapes. This purpose of this 
study is to assess the effects of choice of preferred items on task responding. 

Study Procedures: Initially, your child will be asked to participate in a preference assessment 
involving eighteen items to find out what types of items (food, drinks, and toys) that your child 
prefers. Once several items have been identified as preferred, your child will be asked to decide 
when to select one of the preferred items, either before they do a simple academic task (e.g., 
identify a number, color, letter, or shape) or after they complete the task. Whatever your child 
decides, he/she will be given the preferred item they chose as soon as they complete the task. 
Should your child respond to the task incorrectly, the investigator will provide a prompt for the 
correct answer, and the preferred item will be delivered immediately following the prompted 
response. Your child will get to eat the item, or play with the item for 30-45 seconds before 
being asked to decide again when to receive the preferred item (before or after task completion). 
Each session will take approximately 10 minutes. Sessions will be conducted twice/week (20 
minutes total time/ week) for up to 30 total sessions. Sessions will be conducted in any public 
place on your child’s campus designated by your child’s teacher (i.e., library, kitchen, or 
hallway).  

While participating in this study, your child may consume small quantities of foods and drinks. 
In the box below, please provide a complete list of all of your child’s known food and drink 
allergies. If your child does not have any known food or drink allergies, please check the box 
that states “My child does not have any food or drink allergies.”  Please provide information 
about any other dietary restrictions your child may have. The principal investigator will use this 
information to select food and drink items for use in this study. Any food and drink items that are 
listed as allergens will not be used in this study. 
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My child does not have any food or drink allergies.  

 

Foreseeable Risks: There are no foreseeable risks to your child from participating in this study. 
 
Benefits to the Subjects or Others: We expect this project to directly benefit your child by 
identifying your child’s preferred rewards for their academic performance. Likewise, your child 
will be receiving 1:1 instruction on age- appropriate academic skills. This study will also help 
determine how important having choices is to your child. The results of this study may provide 
information about how best to provide motivation when teaching children with and without 
learning disabilities.  
 
Procedures for Maintaining Confidentiality of Research Records:  There will be many steps 
taken to protect the confidentiality of your child. Signed consent forms, data, and graphs 
pertaining to your child will be kept in two separate locked file cabinets. Your child’s data and 
graphs will be locked in a file cabinet at the home office of the principal investigator. The signed 
consent forms will be locked in a file cabinet at the University of North Texas, in the office of 
the investigator’s faculty advisor. Your child’s name will not be displayed on any data forms or 
materials used in this study. Instead, a numeric code will be assigned to your child, and this 
number will be used on all data forms, graphs, and reports generated during this study. We will 
not video-record your child at any time during this study. All of your child’s data will be 
destroyed following the completion of the study. The confidentiality of your child’s individual 
information will be maintained in any publications or presentations regarding this study.  

Questions about the Study: If you have any questions about the study, you may contact Sarah 
Law or the faculty advisor, Dr. Janet Ellis, UNT Department of Behavior Analysis. 

Review for the Protection of Participants: This research study has been reviewed and 
approved by the UNT Institutional Review Board (IRB). The UNT IRB can be contacted at (940) 
565-3940 with any questions regarding the rights of research subjects.  

Research Participants’ Rights: Your signature below indicates that you have read or have had 
read to you all of the above and that you confirm all of the following:  

• You understand the possible benefits and the potential risks and/or discomforts of the 
study.  

• You understand that you do not have to allow your child to take part in this study, and 
your refusal to allow your child to participate or your decision to withdraw him/her from 
the study will involve no penalty or loss of rights or benefits. The study personnel may 
choose to stop your child’s participation at any time.  

• You understand why the study is being conducted and how it will be performed.  
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• You understand your rights as the parent/guardian of a research participant and you 
voluntarily consent to your child’s participation in this study.  

• You have been told you will receive a copy of this form. 

_______________________________                ___________________________                                              
Printed Name of Parent or Guardian                    Printed Name of Child 

________________________________               __________________________                                                 
Signature of Parent or Guardian                            Date 



APPENDIX B 

DATA SHEETS
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Experiment 1 Data Recording Sheet- Phase 1 
 
 
Paricipant  __________ - _____________   Date:________________________ 
 
(Circle ) 
      Place-Card          Response       Participant’s Chosen Item 
   
Red  Blue  Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
    Correct Incorrect             _____________________ 
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Experiment 1 Data Recording Sheet- Phase 2 
 
 
Paricipant  __________ - _____________   Date:________________________ 
 
(Circle ) 
      Place-Card          Response       Participant’s Chosen Item 
   
Red  Blue  Correct Incorrect     _____________________ 
Red  Blue  Correct Incorrect              
Red  Blue  Correct Incorrect             
Red   Blue  Correct Incorrect              
Red  Blue  Correct Incorrect              
Red  Blue  Correct Incorrect             
Red  Blue  Correct Incorrect              
Red  Blue  Correct Incorrect              
Red  Blue  Correct Incorrect              
Red  Blue  Correct Incorrect     
Red  Blue  Correct Incorrect 
Red  Blue  Correct Incorrect              
Red  Blue  Correct Incorrect             
Red  Blue  Correct Incorrect                
Red  Blue  Correct Incorrect 
Red            Blue  Correct Incorrect 
Red  Blue  Correct Incorrect 
Red  Blue  Correct Incorrect 
Red  Blue  Correct Incorrect 
Red  Blue  Correct Incorrect                 
Red  Blue              Correct Incorrect             
Red  Blue  Correct Incorrect             
Red               Blue  Correct Incorrect              
Red  Blue  Correct Incorrect             
Red  Blue  Correct Incorrect                 
Red  Blue  Correct Incorrect 
Red  Blue  Correct Incorrect                
Red  Blue  Correct Incorrect             
Red  Blue  Correct Incorrect                 
Red  Blue  Correct Incorrect 
Red  Blue  Correct Incorrect             
Red  Blue  Correct Incorrect             
Red  Blue  Correct Incorrect                 
Red  Blue  Correct Incorrect 
Red  Blue  Correct Incorrect             
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Experiment 1 Data Recording Sheet- Phase 3 
 
 
Paricipant  __________ - _____________   Date:________________________ 
 
(Circle ) 
      Place-Card          Response       Participant’s Chosen Item 
   
Red  Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________ 
Red   Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect        _____________________ 
Red  Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________ 
Red            Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________  
Red  Blue              Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________ 
Red               Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________  
Red  Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________  
Red  Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________  
Red  Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________  
Red  Blue  Correct Incorrect             _____________________ 
Red  Blue  Correct Incorrect             _____________________ 
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Experiment 2 Data Recording Sheet 
 
Paricipant  _______ -_______   Date:________________________ 
 
 
(Circle ) 
      Place-Card          Response          Item Randomly Selected 
 
Green  Yellow   Correct  Incorrect _____________________ 
Green  Yellow   Correct  Incorrect   
Green  Yellow   Correct  Incorrect 
Green  Yellow   Correct  Incorrect 
Green  Yellow   Correct  Incorrect 
Green  Yellow   Correct  Incorrect 
Green  Yellow   Correct  Incorrect 
Green  Yellow   Correct  Incorrect 
Green  Yellow   Correct  Incorrect 
Green  Yellow   Correct  Incorrect 
Green  Yellow   Correct  Incorrect 
Green  Yellow   Correct  Incorrect 
Green  Yellow   Correct  Incorrect 
Green  Yellow   Correct  Incorrect 
Green  Yellow   Correct  Incorrect 
Green  Yellow   Correct  Incorrect 
Green  Yellow   Correct  Incorrect 
Green  Yellow   Correct  Incorrect 
Green  Yellow   Correct  Incorrect 
Green  Yellow   Correct  Incorrect 
Green  Yellow   Correct  Incorrect 
Green  Yellow   Correct  Incorrect 
Green  Yellow   Correct  Incorrect 
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