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Abstract
Once an academic skill is acquired, practice is necessary to promote fluency and maintenance of that skill (Harring & Eaton, 1978).  Therefore, it is important that students are provided with opportunities to engage in activities that allow them to practice newly acquired skills (Skinner, Pappas, & Davia, 2005).  Providing reinforcement for higher rates of responding may encourage students to engage in academic activities at higher rates, which may produce more efficient learning gains (Skinner et al., 1993; Van Houten et al., 1975).  

The purpose of the current study was to evaluate the effectiveness of the Cover, Copy, and Compare (CCC) procedure when paired with brief timing and an interdependent group-oriented reward program targeting CCC learning trials in enhancing spelling test performance.  Participants included second-grade students at an elementary school located in the Southeast United States.  In Experiment 1, two classrooms were randomly assigned to one of two groups: treatment (n = 19) and word search control (n = 25).  Results revealed that both groups significantly increased their spelling test scores once the spelling intervention was introduced, but there was no significant difference between the two groups.  Although there was no significant interaction effect, a moderate effect size was found, suggesting that there may have been a lack of sufficient statistical power to detect a significant difference.  

During Experiment 2, three conditions (RTP, RLT, and traditional spelling instruction) were applied across three classrooms (n = 44).  Findings indicated that students obtained significantly higher test scores when they engaged in CCC and earned group rewards for the number of completed learning trials as compared to traditional spelling instruction.  
Both experiments demonstrate that student engagement in AAA responding and occasioning higher rates of student responding can result in enhanced learning.  Furthermore, providing students with reinforcement for hard work and effort (e.g., reinforcing CCC learning behaviors) may be as effective for enhancing learning as providing reinforcement for test performance.  Limitations and directions for future research are discussed. 
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Chapter 1
Literature Review
Spelling is an important academic skill that is associated with early reading development and achievement (Morris & Perney, 1984).  Students who exhibit poor spelling skills early on may display deficits in reading skills as they get older (Bear, Invernizzi, Templeton, & Johnston, 2008).  Spelling instruction traditionally existed as an independent curriculum, separate from reading and writing.  Today, most schools integrate spelling within the language arts curriculum which includes vocabulary, reading, and writing.  This collaborative curriculum often targets spelling through repetition, drill-and-practice, and incorporates a variety of activities designed to enhance students’ spelling skills including crossword puzzles, word searches, and sentence completion (Shapiro, 2004).  Also, researchers have investigated the effects of various strategies and procedures on spelling performance (Apel & Materson, 2001; Burks, 2004; Fulk & Stormont-Spurgin, 1995; Hashimoto, Utley, Greenwood, & Pitchlyn, 2007; Keller, 2002; Shapiro, 2004; Viel-Ruma, Houchins, & Fredrick, 2007).  Cover, Copy, and Compare (CCC) is a procedure that has an extensive research base supporting its effectiveness in enhancing spelling acquisition and maintenance (McLaughlin & Skinner, 1996).

Cover, Copy, and Compare

CCC is a self-managed procedure that has been used to improve skills in academic areas including spelling, math, geography, and science (Cates, Dunne, Erkfritz, Kivisto, Lee, & Wierzbicki, 2007; Erion, Davenport, & Rodax, 2009; Poncy, Skinner, & Jaspers, 2007; Skinner, Belfiore, & Pierce, 1992; Skinner, Turco, Beatty, & Rasavage, 1989; Smith, Dittmer, & Skinner, 2002).  CCC typically involves three steps. First, the student looks at the target word.  Then, the student covers the word and attempts to write the word from memory.  Next, the student uncovers the word and compares her or his spelling of the word with the correct spelling of the word.  If the student determines he or she has spelled the word correctly, the student moves on to the next spelling word.  If the student determines that her or his spelling is incorrect, then the student may perform an overcorrection task such as rewriting the word three times (Cates et al., 2007; McLaughlin & Skinner, 1996).

Cates et al. (2007) compared the effectiveness and efficiency of the CCC procedure and constant time delay (CTD) on spelling acquisition, maintenance, and application for three third-grade students.  Under the CTD condition, the researcher said the target word, used the word in a sentence, and then said the word again.  The students were then given 5 s to write the word.  If the student spelled the word incorrectly, the student was told the correct spelling of the word and instructed to write the correct spelling of the word three times.  Both CCC and CTD conditions were conducted with all three students.  Results indicated that both spelling procedures appeared to be effective in enhancing spelling acquisition for all three students; however, the three students learned more words under the CCC condition. 

Researchers have shown that CCC can enhance spelling performance for students receiving special education services (Cieslar, McLaughlin, & Derby, 2008; Hubbert, Weber, & McLaughlin, 2000; Murphy, Hern, Williams, & McLaughlin, 1990).  Murphy et al. (1990) used a B-C-B-C single-subject design to compare the effectiveness of traditional spelling instruction and CCC for nine students from the fourth, fifth, and sixth grade who were diagnosed with learning disabilities.  Traditional spelling instruction included a) a pretest, b) sentence writing with the spelling words, c) a computer-assisted spelling program, and d) review and practice of spelling words.  Relative to traditional spelling instruction, all nine students improved their spelling performance under the CCC treatment phase.  After the study, the researchers administered a questionnaire to receive student feedback on the CCC procedure and found that all nine students reported that they preferred CCC over traditional spelling instruction. 


CCC is a simple intervention that has been used to enhance spelling performance across students and can be applied with individual students and classwide.  Researchers have identified several components of CCC that may influence student learning (Skinner, McLaughlin, & Logan, 1997; Skinner & Smith, 1992).  CCC is a self-managed procedure which encourages students to engage in active responding.  The immediate feedback component may increase the probability that active responses are accurate.  Also, the self-correction element may enhance accurate responding and ensure that, for each CCC trial, the last response is correct (Saecker, Skinner, Brown, & Roberts, 2009).  
Active, Accurate, Academic (AAA) Responding

Because repetition and practice are essential for promoting fluency and maintenance of academic skills, after students have acquired a skill, educators should focus on increasing their students’ rates of active, accurate, academic (AAA) responding (Haring & Eaton, 1978; Skinner 1998).  However, high rates of responding will only enhance skill development when these responses are accurate (Skinner, Pappas, & Davis, 2005).  Immediate feedback and self-correction are two elements of CCC that may enhance the probability that repeated responses are accurate (Skinner & Smith, 1992).

Immediate Feedback and Self-Correction

Immediate feedback has been shown to enhance learning performance (Dihoff, Brosvic, Epstein, & Cook, 2004; Skinner, Shapiro, Turco, Cole, & Brown, 1992; Van Houten, Morrison, Jarvis, & McDonald, 1974).  Providing students with immediate feedback for an academic response may reinforce accurate responding.  Additionally, when students are responding rapidly and making inaccurate responses, immediate feedback can prevent students from repeating inaccurate responses.  This is important as practicing errors may interfere with subsequent attempts to learn to respond correctly (Skinner & Smith, 1992).

 Working with undergraduate students, Dihoff et al. (2004) conducted two studies designed to evaluate and compare immediate and delayed feedback.  A total of seven exams were administered throughout the semester.  To prepare for exams, students completed practice tests.  During the first study, three experimental conditions were examined.  Immediate, self-corrective feedback for performance on the practice tests varied by exam.  Students received feedback for none of the practice tests, three of the practice tests, or all six practice tests for each examination.  For the second study, the timing of feedback given for each practice test varied.  The 20 participants were randomly assigned to each experimental condition which included receiving feedback on the practice test immediately, at the end of the test, or after 24 hours.  Students assigned to the control condition did not receive feedback for their performance on the practice tests.  The results from these two studies showed that examination scores were higher when students received immediate feedback on their practice tests for both studies. 
Belfiore, Skinner, and Ferkis (1995) found similar results when they compared response and trial repetition of sight-words for students with learning disabilities.  These researchers used an alternating treatments design to investigate the effects of these two practice methods.  Under the trial-repetition condition, the target sight word was placed in front of the student and the student was asked to read the word aloud.  If the student read the word correctly, feedback was provided (i.e., “Yes, the word is ___”).  If the student gave an incorrect response, the student was provided with corrective feedback (i.e., “No, the word is ____”).  This procedure (antecedent - response - feedback) was conducted for each spelling word five times.  Under the response-repetition condition, the sight word was placed in front of the student and the student was asked to read the word.  If the student gave a correct response, feedback was given similar to the trial-repetition condition.  The student was then instructed to say the word aloud four more times.  If the student responded incorrectly, corrective feedback was given and the student was instructed to repeat the word four times.  The results revealed that all of the students mastered more words under the trial-repetition condition than the response-repetition condition.  These findings suggest that providing students with cues, opportunities to respond, and immediate feedback, may enhance learning more than just engaging in repetitive practices.   


After students make an error, CCC procedures require students to write the word correctly at least one time.  A number of studies have demonstrated the effectiveness of self-correction procedures on spelling accuracy (McNeish, Heron, & Okyere, 1992; Moore, Heward, & Alber, 1998; Smith et al., 2002; Wirtz, Garnder, Weber, & Bullara, 1996).  Viel-Ruma et al. (2007) used an alternating treatments design to examine the effects of an error self-correction procedure on spelling performance for high school students diagnosed with learning disabilities.  The researchers compared traditional repeated practice of spelling words with error self-correction.  During traditional repeated practice, students were instructed to write their spelling words three times.  During the error self-correction condition, students a) listened to the spelling of each target word on an audiotape, b) stopped the tape when prompted, and wrote the target word, and c) checked their spelling of the word with an error self-correction key.  If a student determined that he or she did not spell the word correctly, the student was instructed to rewrite the correct spelling of the word using the error self-correction key.  Results from this study revealed that the error self-correction procedure was superior to traditional repeated practice for spelling acquisition and maintenance.  

Immediate feedback and self-correction have been used to enhance various academic skills.  These two components of CCC are designed to enhance the probability of students spelling words correctly as they repeat CCC trials.  Although accurate responding during drill-and-practice activities is critical, to efficiently enhance skill development, educators should strive to occasion high rates of AAA responding (Skinner, Fletcher, & Henington, 1996).
Enhancing Rates of Active, Accurate, Academic (AAA) Responding


Researchers have shown that occasioning high rates of AAA responding can enhance skill acquisition, fluency, and maintenance (Belfiore et al., 1995; Ferkis, Belfiore, & Skinner 1997; Greenwood, Delquadri, & Hall, 1984; Ivarie, 1986; Saecker et al., 2009).  Educators can train students to apply CCC and provide them with materials to perform the procedure.  Additionally, the simplistic and efficient nature of CCC allows students to engage in high rates of accurate responding.  However, because CCC is self-managed, students may choose to a) respond slowly, b) not respond at all, and/or c) begin responding, but fail to persist with the learning activity.  Each of these factors can prevent or hinder skill development.  Therefore, in order to enhance student learning, educators may want to apply strategies and procedures designed to enhance students’ rates of AAA responding during CCC.  These strategies include reducing the steps in CCC learning trials, altering CCC response topographies, applying timing and time limits, and providing feedback and reinforcement focused on CCC learning trial rates.
Decreasing Steps in CCC Learning Trials


Researchers have investigated several procedures designed to enhance students’ rates of responding during the CCC procedure.  One strategy that has been examined is reducing the number of steps involved in CCC.  Erion et al. (2009) investigated the efficiency of CCC by comparing its effectiveness when students were instructed to rewrite their misspelled words once versus three times.  Results demonstrated that spelling acquisition increased during both variations of CCC, but there was not a significant difference in spelling acquisition and maintenance between the two conditions.  The researchers of this study suggested that the self-evaluation and self-correction components of CCC are sufficient for enhancing spelling performance and that learning is not necessarily influenced by the number of rewrites completed. 

Niles and Belfiore (2006) investigated the effectiveness of CCC and the copy-only method in enhancing spelling performance for two third-grade students with learning disabilities.  The copy-only method implemented the same steps as the CCC procedure, but excluded the final step in which the student compares her or his written response of the target word to the correct spelling of the target word.  Findings from the study demonstrated that both students learned more words under the CCC condition than under the copy-only method.  

Decreasing the number of CCC steps may allow CCC to be more time efficient; thus, allowing for higher rates of AAA responding.  However, Nile and Belfiore (2006) recommended that researchers maintain immediate feedback and error-correction procedures because they enhanced learning in their study.  Also, Erion et al., (2009) found that rewriting misspelled words one time (error correction) may be as effective and more efficient than applying an overcorrection procedure by requiring students to rewrite words three times. 

Altering Response Topography


Researchers have enhanced rates of CCC learning trials and student learning rates by altering response topographies from written to verbal or sub-vocal response topographies (Skinner, Bamberg, Smith, & Powell, 1993; Skinner, Belfiore, Mace, Williams, & Johns, 1997; Skinner, Ford, & Yunker, 1991; Skinner et al., 1997).  Skinner et al., (1991) illustrated this concept when they used an alternating treatments design to compare the effects of two versions of CCC on multiplication accuracy for two students with behavioral disorders.  The researchers examined written cover, copy, and compare (WCCC) and verbal cover, copy, and compare (VCCC).  The procedures for VCCC were identical to WCCC, except students were instructed to verbally state the entire multiplication problem and its answer aloud rather than write the problem and answer. Each time the intervention was conducted, the students were allotted a fixed amount of time (3 or 4 min) to complete as many multiplication problems as possible.  At the end of each intervention session, both students were told how many problems they completed and were encouraged to complete more problems the next time the intervention was conducted.  Results from their study revealed that students enhanced their written multiplication performance more under the VCCC condition when compared to the WCCC condition. 


A few years later, Skinner et al. (1997) conducted a similar study designed to compare WCCC and VCCC, but extended the previous research by investigating these two interventions under two conditions: trials held constant and time held constant. During the trials held constant condition, students were allowed as much time as they needed to complete 24 CCC trials.  The completion time for the 24 trials was recorded for each student and used as a benchmark for the next condition.  During the time held constant condition, students were instructed to complete as many multiplication intervention sheets as possible in a fixed amount time.  Results from their study indicated that when time was held constant, both students completed more learning trials under the VCCC condition which enhanced skill development.

Timing Procedures


Setting brief time limits and using explicit timing has been used to enhance students’ rates of academic responding.  In its simplest form, explicit timing involves informing students that they will be timed while completing an academic assignment or engaging in a specific behavior (Rhymer, Skinner, Jackson, McNeill, Smith, & Jackson, 2002).  Several studies have demonstrated the effectiveness of explicit timing in increasing academic engagement and performance (Cates & Rhymer, 2006; Rhymer & Cates, 2006; Rhymer, Dittmer, Skinner, & Jackson, 2000; Rhymer & Morgan, 2005; Rhymer, Skinner, Henington, D’Reaux, & Sims, 1998; Van Houten, Morrison, Jarvis, & McDonald, 1974; Van Houten & Thompson, 1976). 

Cates et al. (2006) investigated the effects of explicit timing on accurate oral reading rates of Dolch sight-words and phrases.  A single-subject A-B-A-B withdrawal design was used with four elementary students who displayed reading difficulties. Students were given 3 min to read as many sight-words/phrases as they could for both baseline and treatment phases.  Although the same amount of time was given for both phases, students were shown the stop watch and told to read as quickly as they could under the explicit timing condition.  Results from the study demonstrated that students increased their accurate response rates under the explicit timing condition. 

Rhymer et al. (1998) examined the effects of explicit timing on mathematics problem completion rates for third-grade African American students.  Data for the study were collected for three consecutive days with each day consisting of three sessions.  For each session, students were given 4 min to complete one math sheet; therefore, 12 min were allotted during the school day to complete the three math sheets.  During the baseline phase, students were covertly timed by experimenters while they completed the math sheets.  During the treatment phase, students were also given 4 min to complete the worksheets; however, at the onset of the session, students were told that they were being timed for four 1-min intervals and that they should try to complete as many problems as they could during that time.  At the conclusion of each 1-min interval, students were instructed to circle the last problem they completed and to hold their pencils in the air until instructed to continue.  Results from this study indicated that the use of explicit timing increased problem completion rates for study participants.

One year later, Rhymer and her colleagues expanded their study when they compared the effects of explicit timing on mathematics performance for 18 Caucasian and 68 second-grade African American students (Rhymer, Henington, Skinner, & Looby, 1999).  Explicit timing procedures were identical to that of their earlier study (see Rhymer et al., 1998).  Results from this study revealed that both African American and Caucasian students increased their problem completion rates under explicit timing procedures.  This extended their previous study by demonstrating that explicit timing can be used with multiple populations of students.  
Setting brief time limits is another strategy that may enhance students’ rates of academic responding.  Van Houten and Little (1982) examined the influence of brief timing on response rates for three students receiving special education services.  The authors combined a multiple baseline across subjects with a reversal design to evaluate the effects of brief time limits on students’ math performance. 
During the baseline phase, participants were told that they would have 20 min to complete their math assignment.  The researchers then introduced students to the treatment condition, which allowed them only 5 min to complete their math assignment. The third phase of the study reintroduced the 20-min time period and was followed by the final phase of the study which allowed students 5 min to complete their math assignment.  Results from the study demonstrated that all three students increased their response rates and response accuracy during the 5-min time limit.  These results suggest that providing students with brief time limits to complete assignments rather than large periods of time may increase student response rates.
Educators often assign a fixed amount of work or learning trials.  However, providing students with a time limit to complete as many learning trials as possible may enhance students’ rates of responding.  Rather than being limited to a specific number of learning trials, students are encouraged to work quickly to complete as many learning trials as possible during the specified period of time (Skinner et al., 1997; Skinner et al., 1991).  Using these time-held-constant procedures can allow educators to use reinforcement and feedback that targets increased rates of AAA responses. 
Feedback and Reinforcement for Higher Rate Responding


Providing students with feedback and reinforcement for AAA responses may motivate students to increase their academic engagement and encourage students to respond at faster rates.  Van Houten, Hill, and Parsons (1975) conducted two separate studies to investigate the effects of timing, feedback, and reinforcement delivered contingent upon response rates.  For their first study, Van Houten and his colleagues used a reversal design to examine mean words per minute, percentage of on-task behavior, and the number of performance comments made during a writing composition assignment in two fourth-grade classrooms.  During the baseline phase, Class A received 20 min to complete the writing assignment and Class B received 10 min to complete the assignment.  Students were not told that they were being timed, nor did they receive feedback during this phase.  The experimental phases incorporated elements of timing, feedback, public posting, and praise.  The reversal design incorporated various combinations of the intervention(s).  For example, one phase consisted of the implementation of public posting and feedback, while another experimental phase examined timing, feedback, and public posting.  Results from the study revealed that writing rates, on-task behaviors, and student performance comments increased during the experimental phases of the study.
Van Houten et al. (1975) conducted a second experimental study to examine timing and feedback effects on reading and language exercises in a fifth-grade classroom.  The researchers used a multiple baseline across two target behaviors: reading comprehension and word-meaning performance.  When the baseline phase was employed, students were instructed to complete their assignment worksheets.  Students were not told that they were being timed and did not receive any type of feedback.  During the experimental phase of the study, self-scoring, public posting of scores, and praise were implemented with the writing activity.  The final phase was a return to baseline conditions.  Results indicated that the number of completed comprehension and word-meaning problems increased substantially during the experimental phase.  These two studies illustrate the benefits of providing feedback and reinforcement for higher rates of responding.

Skinner et al. (1993) demonstrated the effectiveness of holding time constant and providing feedback and reinforcement contingent upon response rates when they investigated the influence of Cognitive Cover, Copy, and Compare (C-CCC) on division-fact performance for three students with behavioral disorders.  The researchers implemented a within-subjects, across-tasks, multiple-baseline design to measure its effectiveness.  Contrary to the traditional WCCC procedure, C-CCC required students to say the answers to the problems to themselves and then evaluate their cognitive responses from memory.  Results revealed that C-CCC increased division-fact performance for two of the three students.  Although the intervention was not initially effective for the third student, the student began to reach mastery level once the C-CCC procedure was paired with feedback, praise, and goal setting which focused on completing more CCC trials than previous sessions.  This study illustrated how CCC can be supplemented with reinforcement (e.g., praise) for higher rate responding. 

Monitoring students CCC behaviors and providing them with feedback and rewards for higher rates of responding are likely to enhance learning.  However, adding feedback and reward components may make CCC less efficient and acceptable to educators because they must monitor and evaluate each student’s CCC behaviors and deliver rewards or praise to each student contingent upon her or his rate of CCC responding.  Interdependent group-oriented contingencies may be an efficient procedure for rewarding higher rates of AAA responding during time allotted for classwide CCC (Skinner, Skinner, & Burton, 2009). 
Interdependent group-oriented contingencies.  With interdependent group-oriented rewards, an entire group of students can receive access to a reward contingent upon some aspect of the groups’ behavior.  Interdependent group-oriented rewards have been used to increase academic engagement and performance (Hawkins, Musti-Rao, Hughes, Berry, & McGuire, 2009; Popkin & Skinner, 2003; Reinhardt, Theodore, Bray, & Kehle, 2009; Sharp & Skinner, 2004).  Shapiro and Goldberg (1990) evaluated the effects of interdependent group contingencies on weekly spelling test performance of sixth-grade students in a general education classroom.  The results of their study revealed that group contingencies enhanced spelling test scores, especially for the poorest spellers and for the smallest groups.

Because rewards are provided to all or none of the group members, members of the group (e.g., class) benefit when they do their best and when their classmates do their best.  Thus, peers are less likely to discourage or disrupt classmates who are working; rather, they are likely to encourage classmates to do their best (Cashwell, Skinner, Dunn, & Lewis, 1998).  Additionally, group-oriented reward programs tend to be more time efficient as educators spend less time distributing rewards to some and not others.  Also, group-oriented reward programs tend to be more resource efficient as they allow for a greater variety of rewards, including activity rewards (Skinner, Cashwell, & Dunn, 1996; Skinner, Skinner, Skinner, & Cashwell, 1999). 


Although interdependent group-oriented reward programs can be effective, they have some limitations that have been addressed by randomly selecting contingency components, including rewards and performance criteria (Skinner et al., 2009; Skinner & Watson, 1997).  With interdependent group-oriented rewards, the entire group gets access to the same reward when the group earns it.  However, the same consequence can serve as a reinforcer for some students, a neutral stimulus for other students, and as a punisher for others (Skinner et al., 1996).  Therefore, if students are told the consequence a priori, some may be highly motivated to earn it (it is a high quality reinforcer), other may be indifferent (it is not a reinforcer nor is it a punisher) and others, who find the consequence punishing, may be motivated to sabotage the group so they do not earn the consequence (Skinner et al., 1996).  One solution to this problem is to develop a pool of possible group rewards and when the group earns a reward, randomly select the reward from the pool (Skinner et al., 2009; Skinner & Watson, 1997). 


A second concern is related to the criteria.  Once a target behavior is identified, setting criteria for access to consequences is challenging as the research literature provides few, if any, empirically-validated strategies or procedures for setting criteria (Skinner et al., 2009).  While it is difficult to set criteria for individuals, setting group criteria can be even more challenging (Popkin & Skinner, 2003; Skinner & Watson, 1997).  As with group rewards, randomly selecting criteria may avoid problems associated with applying criteria that are too low or too high for certain students (Sharp & Skinner, 2004; Skinner et al., 2009; Skinner & Watson, 1997; Skinner & Watson, 2000).  

   
Popkin and Skinner (2003) provided the first example of using randomly selected rewards and criteria within an interdependent group-oriented reward structure as they enhanced the academic performance of five middle-school students diagnosed with serious emotional disturbance (SED).  The researchers targeted performance across three subject areas (i.e., mathematics, spelling, and Language Arts), in sequence.  For the first phase of the study, a randomly selected reward was given to the class contingent upon meeting a randomly drawn criterion (e.g., class average of 80%, 90%, or 95%) based only on their spelling assignments.  In the next phase, math was added and a randomly selected reward was given to the class contingent upon a randomly drawn criterion and target behavior, either math or spelling.  In the final phase, Language Arts was added and a randomly selected reward was given to the class contingent upon a randomly drawn criterion and target behavior, either math, spelling, or Language Arts.  Thus, in the final phase, target behaviors (i.e., performance in spelling, math, or Language Arts), criteria (e.g., class average of 80%, 90% accurate), and group rewards (e.g., play a game, extra recess) were all randomly selected.  Results indicated that academic performance improved substantially for spelling and moderately for mathematics, with smaller gains in Language Arts.  By having rewards be contingent upon randomly drawn criterion and target behaviors, students were encouraged and motivated to do their best across all three areas. 
Reinhart et al. (2009) replicated Popkin and Skinner’s study, but targeted homework rather than classroom assignments.  Study participants were six fourth-grade students in a general education classroom.  For the first phase of the study, rewards were given to students contingent upon randomly drawn criterion based only on their reading comprehension homework performance.  During the next phase, rewards were given to students contingent upon randomly drawn criterion for all three subject areas.  Results demonstrated that the group contingency improved homework completion rates and accuracy for all three subject areas.

Purpose

The CCC procedure is an effective and efficient way to enhance spelling acquisition and maintenance.  CCC incorporates immediate feedback and self-correction components designed to enhance response accuracy (Skinner & Smith, 1992).  However, if CCC is to occasion high rates of AAA responding, students must choose to engage in CCC at high rates.  Reinforcing higher rates of responding may increase the probability of students choosing to engage in CCC at higher rates.  Typically, students are rewarded contingent upon their accurate responding on spelling tests (Amerine, Pender, & Schuler, 2009; Diersen, 2000; Hein & Wimer, 2007; Shapiro & Goldberg, 1990); however, few researchers have focused on reinforcing rates of AAA responding as students engage in drill-and-practice activities.  

Setting time limits and providing feedback and reinforcement for the number of CCC trials completed may enhance CCC learning trials and consequently skill development, fluency, and maintenance (Skinner et al., 1991; Skinner et al., 1997).  This strategy may be particularly effective with CCC when students are required to correct errors.  Because engagement in error-correction procedures reduces time available for CCC learning trials, reinforcing CCC learning trials may enhance students’ attention and accuracy as they complete the procedure (Skinner et al., 1993).  

The purpose of our study was to evaluate the effectiveness of CCC when paired with time limits and an interdependent group-oriented reward program targeting CCC learning trials on the spelling test performance of second-grade students.  Also, we investigated whether rewarding students for their performance on their spelling test or for their performance on the learning activity (i.e., CCC) would produce greater improvements in their spelling performance.  The study extends prior research on the effects of CCC by incorporating a class-wide interdependent group contingency and brief timing and by examining the effects of CCC under two reinforcement conditions: reinforcement contingent upon test performance and reinforcement contingent upon the number of completed CCC learning trials (i.e., CCC learning trial rates).

Chapter 2 
Experiment 1: Enhancing Spelling Performance using Cover, Copy, and Compare:
Evaluating Behaviors that Cause Learning
Spelling is a critical writing skill.  Furthermore, spelling appears to be associated with reading development and achievement (Morris & Perney, 1984).  Younger students who exhibit poor spelling skills are more likely to display deficits in reading as they get older (Bear, Invernizzi, Templeton, & Johnson, 2008).  Once an academic skill is acquired, practice is necessary to promote skill fluency and maintenance (Haring & Eaton, 1978).  Providing students with opportunities to practice newly-acquired spelling words is essential for transitioning students to more complex spelling, writing, and reading skills.  However, practice will only enhance spelling performance if students engage in accurate responding of spelling words (Skinner, Pappas, & Davis, 2005).  

The Cover, Copy, and Compare (CCC) procedure is a self-managed, academic intervention that has been shown to be effective in enhancing spelling accuracy and maintenance (Cates, Dunne, Erkfritz, Kivisto, Lee, & Wierzbicki, 2007; Cieslar, McLaughlin, & Derby, 2008; Erion, Davenport, & Rodax, 2009; Hubbert, Weber, & McLaughlin, 2000; McLaughlin & Skinner, 1996; Murphy, Hern, Williams, & McLaughlin, 1990; Niles & Belfiore, 2006).  Although there are several variations of this intervention, the general procedure typically involves three steps.  First, the student is instructed to look at the target word.  Then, the student covers the word and writes the word from memory.  The third step consists of the student uncovering the word and comparing her or his spelling of the word with the correct spelling of the target word.  If the student determines that he or she spelled the target word correctly, the student is instructed to move on to the next spelling word.  If the student determines that her or his spelling of the target word is incorrect, the student engages in an overcorrection task, rewriting the target word a specified number of times (Skinner, McLaughlin, & Logan, 1997). 
CCC includes immediate feedback and self-correction components that encourage students to engage in active, accurate, academic (AAA) responding and may increase the probability that students’ spelling responses are accurate (Saecker, Skinner, Brown, & Roberts, 2009; Skinner et al., 2005).  Although AAA responding can enhance skill development, educators may want to target increased rates of responding to efficiently enhance spelling skills.  Numerous studies have demonstrated that occasioning higher rates of AAA responding can enhance skill acquisition, fluency, and maintenance (Belfiore et al., 1995; Ferkis, Belfiore, & Skinner 1997; Greenwood, Delquadri, & Hall, 1984; Ivarie, 1986; Saecker et al., 2009).  When students engage in CCC at higher rates, they are able to complete more learning trials, which may produce greater learning gains in spelling (Skinner et al., 2005).  
Researchers have illustrated the effectiveness of various strategies in enhancing rates of AAA responding (Erion, Davenport, & Rodax, 2009; Skinner, Bamberg, Smith, & Powell, 1993; Skinner, Ford, & Yunker, 1991; Skinner et al., 1997).  One strategy that has been shown to be effective is providing feedback and reinforcement for higher rates of responding (Skinner et al., 1993; Van Houten, Hill, & Parsons, 1975).  Reinforcing students for higher rates of responding may encourage students to stay on task which may also lead to a decrease in disruptive classroom behaviors.   Furthermore, since students are rewarded for hard work and effort rather than test performance, every student is capable of earning a reward. 

When implementing CCC classwide, educators may find it difficult to monitor and reinforce each individual student for her or his rate of responding on an academic learning activity.  Additionally, the self-managed nature of CCC allows students to choose not to engage in the learning activity or engage in the activity at slow rates, especially if conducted classwide.  Supplementing CCC with an interdependent group-oriented reward program may motivate students to not only engage in the learning activity, but to respond at higher rates.  Several researchers have illustrated that group contingencies can be effective in enhancing academic skills (Hawkins, Musti-Rao, Hughes, Berry, & McGuire, 2009; Popkin & Skinner, 2003; Reinhardt, Theodore, Bray, & Kehle, 2009; Sharp & Skinner, 2004). 
Although evidence suggests that increased rates of AAA responding can enhance learning for an academic skill (Ferkis et al., 1997; Skinner et al., 2005), few have examined the effects of providing reinforcement for enhanced rates of responding on a drill-and-practice activity (Skinner et al., 1993; Van Houten et al., 1975).  The purpose of this experiment was to evaluate the effectiveness of CCC in enhancing spelling performance.  CCC was conducted classwide and combined with brief timing and an interdependent group-oriented reward program targeting the number of completed CCC learning trials.  Therefore, the effects of providing students with rewards for their performance on the self-managed learning activity (i.e., CCC) were examined.
Method
Participants and Settings

Participants (n = 44) consisted of students in four general education second-grade classrooms at an elementary school located in the Southeast United States.  The sample contained 27 males and 17 females. Participants included 24 African American, 17 Caucasian American, 2 Hispanic American, and 1 Indian American student(s).  Three students were receiving special education services and six students were receiving extra reading instruction through the Response to Intervention (RTI) model.  All procedures for the experiment were conducted in the four classrooms. 
Materials

A list of 60 spelling words, divided into 6 word lists, was used for the experiment.  The 6 word lists each contained 10 spelling words.  Spelling words were not repeated throughout the word lists. The four classroom teachers allowed the primary investigator to use nouns obtained from fourth- and fifth-grade Dolch sight-word lists.  Each spelling word was randomly assigned to a word list.  The spelling of most of the target words were not phonetic; thus, they were words that typically require students to learn them through sight reading and memory rather than by sounding out letters (e.g., segmenting and blending).  We chose to use randomly selected fourth- and fifth-grade Dolch sight-words rather than spelling words that came directly from the second-grade language arts curriculum.  Irregular words from more advanced grade levels were used to reduce the probability of ceiling effects and learning outside experimental conditions contaminating our findings. 

CCC intervention sheets (Appendix B) were constructed for the last three word lists.  Three intervention sheets were made for each of the three word lists, for a total of nine sheets.  Spelling words were arranged in a different order for the three CCC intervention sheets within each word list.  Rewards, including stickers, pencils, and erasers, were used for the interdependent group-oriented reward program.  A stopwatch was used to time student responding when CCC was conducted. 

Design and Analysis

A two-by-two mixed-model analysis of variance (ANOVA) was run with the between-subjects factor being group (treatment and word search control) and the within-subjects factor being time (pre- and post test).  The dependent variable was the number of words spelled correctly on the weekly spelling assessment.  For both groups, students’ median test scores obtained during the pre- and post-test phases were used to account for student absences.  
Procedures
The experiment was conducted in four classrooms over six non-consecutive weeks.  Prior to beginning the experiment, two classrooms were randomly assigned to the treatment group, while the other two classrooms were randomly assigned to the word search control (WSC) group.  Figure 1 displays a diagram of Experiment 1.

Pre-test phase.  During the first three weeks of the experiment, procedures were identical for both groups.  A list of 10 spelling words was given to each student.  Students were provided with a new list of spelling words each week.  On the days in which the lists were distributed, each word was reviewed with the class by having the students, as a group, repeat each word.  After reviewing the words, students were encouraged to study the words during the week before their end-of-the-week spelling assessment.  At the end of each week, a spelling test was administered over the spelling word list that was distributed at the beginning of that week. 

Post-test phase.  Similar to the pre-test phase, students were provided with a list of 10 spelling words at the outset of each week.  Each word was reviewed with the students and they were told to study the word list during the week.  A spelling learning activity was introduced to students in both groups during this phase.  At the end of the week, a spelling assessment was administered to measure acquired learning.
                                       Pre-test Phase                                Post-test Phase
	Weeks
	1
	2
	3
	4
	5
	6

	Class  1 (WSC Group 1)
	Baseline
	Baseline
	Baseline
	WSC
	WSC
	WSC

	Class 2 (WSC Group 2)
	Baseline
	Baseline
	Baseline
	WSC
	WSC
	WSC

	Class 3 (Treatment Group 1)
	Baseline
	Baseline
	Baseline
	Treatment
	Treatment
	Treatment

	Class 4 (Treatment Group 2)
	Baseline
	Baseline
	Baseline
	Treatment
	Treatment
	Treatment


Figure 1. Experiment 1 diagram. 

WSC: Word Search Control 
Treatment group.  Under this condition, the CCC procedure was conducted for the last three word lists.  For the CCC procedure, students were provided with a packet of three CCC intervention sheets and were instructed, for each word, to (a) look at the word, (b) cover the word, (c) write the word, and then (d) compare their spelling of the word to the correct spelling of the target word on the word list.  If, during “step d” the student determined that he or she spelled the word accurately, the student was instructed to move on to the next word.  If the student determined that he or she did not spell the word accurately, then the student was instructed to rewrite the word correctly two times on the lines provided, and then move on to the next spelling word.  
Although Erion et al. (2009) found that rewriting target words one time was as effective as rewriting words three times, two rewrites was selected to encourage spelling accuracy on the first trial by enhancing punishment for error.  Moreover, we chose two rewrites rather than three to minimize fatigue and increase the number of learning trials students completed during the timed sessions. 

The CCC procedure was conducted two days per week.  Students were given 5 min to complete as many CCC intervention sheets as possible.  If a student finished all three intervention sheets before the end of the 5-min period, the student was instructed to raise her or his hand to receive additional sheets and to continue working until time was called.  At the onset of each session in which the CCC procedure was conducted, students were told that they would receive a group reward contingent upon the average number of learning trials (i.e., words) they completed as a class during CCC.  Students were told the average number of learning trials they completed as a class during the previous CCC session and were encouraged to “beat” their score by working faster.  At the end of each week, the primary investigator selected one student to randomly draw a number (i.e., 15, 18, 21, 24, and 27) to be used for the performance criterion.  Numbers were written on folded pieces of paper and the student was instructed to select one piece of paper out of the primary investigator’s hand in front of the class.  If the students obtained a class average that was the same or higher than the number drawn, they received a group reward (e.g., pencils, stickers).  To increase their motivation to engage in the learning activity, students were not told what the group reward would be (Jenson, Rhode, & Reavis, 1994).  Also, students were unaware of the five preselected numbers that were drawn for the performance criterion.  
Word Search Control (WSC) Group.  Students in the WSC group did not engage in CCC; however, to account for instructional time, students engaged in a word search puzzle (Appendix C) for each week’s spelling words for 5 min.  Group rewards were provided to students contingent upon whether or not students in the treatment condition earned a reward for their performance that week.  Students were told that they were receiving a reward for “cooperating” or “working with” the primary investigator.  Group rewards were distributed at the end of each week.  
Procedural Integrity and Interscorer Agreement

To ensure that a high level of procedural integrity was maintained during the experiment, we developed a protocol to follow for each CCC session (Appendix F).  A second researcher was present for 20% of the CCC sessions for the two treatment classrooms.  The procedural integrity checklist was used to measure treatment integrity.  Procedural integrity for the observed treatment sessions was 100%. 


The primary investigator scored each spelling test administered to students.  The total number of spelling words spelled correctly (out of 10) was calculated for each student.  To measure the accuracy of the primary investigator’s scoring, a second researcher independently scored 20% of the total number of spelling tests administered during the experiment.  Interscorer agreement was calculated by dividing scorer agreement for incorrect and correct spelling words by the total number of spelling words scored.  Interscorer agreement was 99% for the scored tests. 
Results
Table 1 displays the descriptive statistics for the median spelling test scores during the pre-and post-test phases of the experiment across the four classrooms.  Figure 2 displays the average median pre-test and post-test data across groups.  The pre-test mean for students in the WSC group was 2.68 (SD = 2.43) and the pre-test mean for students in the treatment group was 3.12 (SD =3.13).  During the post-test phase, students in the WSC group obtained a mean of 3.74 (SD = 2.79), while students in the treatment group obtained a mean of 5.16 (SD = 3.21).  
Results of the two (time, pre- and post test) by two (groups, treatment and WSC) ANOVA are displayed in Table 2.  Wilks’ Lambda revealed no significant main effect for group, F (1, 42) = 1.170, p = .286, or interaction, F (1, 42) = 3.814, p = .058; however, there was a significant main effect for time, F (1, 42) = 37.414, p < .001. Although no significant interaction was found, a partial eta squared, calculated to further evaluate the interaction, revealed a moderate interaction effect, ηp²  =  .083.  
Table 1
Sample Size, Average Number of Words Spelled Correctly, and SD for the Median Spelling Test Scores during the Pre- and Post-Test Phases of Experiment 1 Across the Four Classrooms. 
      
____________________________________________________________
Classroom                              Pretest                                     Posttest
                                    N          M          SD                   N          M          SD

_____________________________________________________________
WSC 1                         7         4.43       2.37                 7         5.57       2.50
WSC 2                        12        1.67       1.88                 12        2.67       2.43

Treatment 1                12        2.17       2.13                 12        4.42       2.94 

Treatment 2                13        4.00       3.70                 13        5.85       3.41

_____________________________________________________________
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Figure 2. Line graph of the average median number of words spelled correctly on spelling tests for pre-test (Time 1) and post-test (Time 2) phases for both groups.
Table 2

 Multivariate Tests (Wilks’ lambdas) and Effect Sizes of Time, Group, and Time and Group Interactions.

_______________________________________________________________________

Effect                                       F                     Df1                     ηp²                     p               _______________________________________________________________________
(A) Time                              37.41                   1                      .471                .000*          

(B)  Group                            1.170                  1                      .027                 .286            

A x B (interaction)               3.814                  1                      .083                 .058            

Error                                        42

________________________________________________________________________

Note. * = p < 0.001 level.

Post-hoc Bonforroni corrected pairwise comparisons demonstrated that students of both groups obtained significantly higher test scores during the post-test phase of the experiment.  To evaluate this difference, effect sizes (Cohen’s d) were calculated for the WSC and treatment groups (Cohen, 1988).  Moderate effects sizes were found for the WSC (d  =  .41) and treatment (d  =  .64) groups.  
Discussion
The purpose of this experiment was to examine the effects of combining CCC with brief timing and an interdependent group-oriented reward program which targeted the number of learning trials or learning trial rates, on spelling test performance.  Results revealed no main effect for both group and interaction; however there was a significant main effect for time.  Effect size calculations suggest that both spelling activities may have been effective. 

Although we did not find a significant interaction effect, this effect approached significance, p = 0.058.  Additionally, our statistical power was compromised by our failure to receive informed consent from all parents of the students.  Consequently, we calculated an effect size for our insignificant interaction and found that the treatment group exhibited moderately larger gains in spelling than the WSC group.  This moderate effect size suggests the need for future research in this area. 
Limitations and Future Research  
Threats to Internal Validity.  Several variables may have contributed to the failure to find a significant interaction, despite the moderate effect size.  One limitation of the experiment was that we were unable to obtain parental consent forms from all of the students in each classroom.  This limitation, combined with our finding of a moderate effect size for our approaching significant interaction (p = 0.058), suggests that the small sample size may have resulted in insufficient statistical power to detect moderate differences between the classrooms and students.
 A second limitation of the experiment was that it was conducted for six non-consecutive weeks.  The length of time required for the experiment allowed extraneous variables (e.g., academic curriculum, school breaks, school events) to potentially influence our findings.  Future research should conduct the experiment for consecutive time periods to minimize such effects. 
A third limitation of the study was that group rewards were given to students in the WSC group contingent upon the treatment group earning a group reward for that week.  Although WSC students did not earn group rewards and were told that rewards were given for “cooperating with” the primary investigator, some students may have perceived that rewards were given for engagement and/or performance on the learning activity.  This perception, and receipt of their initial reward during Week 4, may have served to motivate WSC students to engage in behaviors that allowed them learn the spelling words. 
A fourth limitation was that classrooms, as opposed to participants, were randomly assigned to groups.  Although we found no difference on pre-test scores across the WSC and treatment groups, this does not control for history effects, specifically those that take place in the classroom.  For example, a John Henry spillover effect may have occurred; in which teachers in the WSC classrooms provided more encouragement for students to learn because they perceived that they were receiving an inferior treatment. This limitation may have been exacerbated by selection bias.  In our study, the number of participants in the treatment group exceeded the number of students in the WSC group. Because we had more difficulty obtaining parental consents from those in the WSC group, selection bias may have contaminated our findings.    


Other variables may have caused the students in the WSC group to learn target words.  Students may have wanted to please the primary investigator, who was a guest in the classroom and administered all experimental procedures (e.g., novelty effect), by studying spelling words and performing well on the weekly spelling tests.  Finally, it is possible that the word search activities and mere encouragement to learn the spelling words caused increases in spelling test scores for students in the WSC group.


To address these concerns, researchers should design future studies that minimize learning outside of the experimental condition by not allowing students to keep the list of spelling words to study for the spelling assessment.  Also, to reduce novelty effects, teachers should conduct experimental procedures to reduce the chance for novelty effects.  To enhance statistical power, researchers should attempt to increase the number of participants.  Finally, to control for history effects, researchers should randomly assign students to groups.

The current study has limited external validity.  All of our participants were second-grade students from general education classrooms at the same elementary school located in the Southeast United States.  Also, the spelling words used in the experiment were all nouns and were not at the students’ instructional level.  Additionally, the students received group rewards of pencils, erasers, and stickers.  Future studies should be implemented by teachers, run across students (e.g., grade levels, SES, ethnicity), and target spelling words from the students’ curricula.  Furthermore, researchers may want to run studies using higher and lower quality rewards and avoid rigging the criteria selection so that students sometimes fail to earn rewards.   
Rewarding Trials versus Test Performance

Although conducting academic learning activities classwide is a common and efficient practice, it may be difficult for one teacher to determine if students are actively engaging in the learning activity.  Interdependent group contingencies may motivate students to engage in the activity and respond at higher rates.  By rewarding students for academic engagement and increased responding, educators reinforce effort instead of product (e.g., grades).  Therefore, each student is able to work hard and help their classmates earn the group reward.  Furthermore, group rewards targeting higher rates of AAA responding may keep students focused on the learning activity, which may decease undesirable classroom behaviors.  Because we typically provide rewards for test performance (e.g., praise, grades), future researchers may want to compare CCC with group rewards targeting learning trials and CCC with group rewards delivered contingent upon test performance.  
Chapter 3 
Experiment 2: Enhancing Spelling Performance using Cover, Copy, and Compare: Reinforcing Behaviors that Cause Learning versus Reinforcing Learning

In Experiment 1, we examined the effects of CCC when combined with brief timing and an interdependent group-oriented reward program which targeted the number of learning trials completed during the CCC procedure.  Results from this experiment revealed that there was no significant main effect for interaction or group; yet, there was a significant main effect for time, indicating that both groups obtained significantly higher test scores during the post-test phase.  Although we found no significant interaction effect, we did find a moderate effect size.  Experiment 2 was designed to extend previous research by evaluating whether rewarding students for their performance on the learning activity (i.e., CCC) or rewarding students for their spelling test performance would produce greater spelling gains. 
Method

Participants and Setting

Second-grade students (n=44) from three general education classrooms at a public school located in the Southeast United States participated in this experiment.  Participants consisted of 21 males and 23 females.  The sample included 20 Caucasian, 16 African American, 5 Hispanic American, 2 Asian American, and 1 Indian student(s). 

Materials

A group of 62 spelling words was used in the experiment.  Spelling words were divided into six word lists.  The words came directly from the curriculum that was used by the classroom teachers.  Each week, the students were introduced to 10 new words and reviewed 2 words from the previous week’s word list, for a total of 12 spelling words.  
All three classrooms followed the same curriculum and used the same word lists.  Spelling words from the students’ language arts curriculum were used to examine the effects of traditional spelling instruction and CCC on spelling acquisition.  Using the classroom curriculum minimized the amount of work required of teachers by allowing them to use one set of spelling words each week.  Furthermore, using the curriculum decreased the number of assessments administered by allowing us to only use the typical end-of-the-week spelling test to measure spelling acquisition.
Three CCC intervention sheets were constructed for each word list (Appendix B).  For each word list, intervention sheets contained the same 12 spelling words, but the words were arranged in a different order for each sheet.  Rewards (e.g., pencils, stickers) were used to encourage student engagement.  A stopwatch was used to time and pace student responding. 
Design and Analysis


A repeated measures experimental design was used to evaluate and compare the three conditions.  The primary dependent variable was the number of words spelled correctly on the end-of-the week spelling tests.  Due to school absences, both spelling test scores for each student within each condition were averaged.  For example, if a student obtained scores of 6 and 12 for the RTP condition, a score of 9 was used for that condition.  However, if another student received a score of 7 for one test, but was absent for the second spelling test within the same condition, the score of 7 was used.  A repeated measures ANOVA was conducted to compare the effects of the three conditions on spelling performance for participants.
Procedures

Figure 3 displays a diagram of Experiment 2.  All procedures were conducted in the students’ general education classroom over the course of six non-consecutive weeks.  The researchers, classroom teachers, and students were present during experiment procedures.  Three conditions were implemented for this experiment: CCC with reinforcement contingent upon test performance (RTP), CCC with reinforcement contingent upon the number of completed learning trials (RLT), and traditional spelling instruction.  Students from each classroom participated in each condition twice.  Presentation of the three conditions was counterbalanced across the three classrooms throughout the six weeks. 
CCC was used during both treatment conditions.  During the CCC procedure, students were provided with CCC intervention sheets.  For each spelling word, they were instructed to (a) look at the word, (b) cover the word, (c) write the word, and then (d) uncover the word and compare their spelling of the word to the correct spelling of the target word.  If, during “step d”, the student determined that he or she spelled the word accurately, the student was instructed to move on to the next word.  If the student determined that he or she did not spell the word accurately, the student was instructed to rewrite the word correctly two times on the lines provided, and then move on to the next spelling word. 
	Weeks
	1
	2
	3
	4
	5
	6

	Class  1
	T
	RLT
	RTP
	RLT
	RTP
	T

	Class 2
	RLT
	RTP
	T
	RTP
	T
	RLT

	Class 3
	RTP
	T
	RLT
	T
	RLT
	RTP


Figure 3. Experiment 2 diagram. 

T = Traditional Spelling Instruction

RLT = Reinforcement for Learning Trials 

RTP = Reinforcement for Test Performance

Reinforcement contingent upon test performance (RTP).  During the RTP condition, CCC was implemented for the spelling word list for that week.  Students were given 5 min to complete three CCC intervention sheets (i.e., 36 words).  If students completed all three sheets before the end of the 5 min, they were instructed to sit quietly and work on assigned seatwork until the 5-min period was over.

 At the onset of each session, the primary investigator reviewed the procedures for CCC and informed the students that they would receive a reward the following week contingent upon the group’s performance on their spelling test for that week.  At the end of the week, the classroom teachers administered their typical weekly spelling assessment.  Spelling tests were scored by the classroom teachers and the primary investigator. 

At the beginning of the following week, the primary investigator randomly drew the test performance criterion from five preselected percentages (i.e., 75%, 80%, 85%, 90%, and 95%).  One of the percentages was drawn from a bag in front of the students.  Students were told that if they obtained a class average on the previous week’s spelling test that was equal to or greater than the randomly drawn average, they would receive a group reward (e.g., pencils, pens, stickers).  To minimize student frustration and peer bullying, we manipulated drawn averages to ensure that students received a reward each week this condition was conducted.  Students were not told the five preselected averages that could possibly be drawn by the primary investigator for the performance criterion.  Additionally, students were not told the nature of the group rewards prior to obtaining them each week.  
Reinforcement contingent upon the number of completed learning trials (RLT).  CCC was also conducted during the RLT condition.  Students were given 5 min to complete as many CCC intervention sheets as possible.  Each student was initially given three CCC sheets and instructed to raise her or his hand to receive additional sheets before time was called.  Similar to the RTP condition, CCC procedures were reviewed with students at the beginning of each session.  For the RLT treatment condition, students were told that they would receive a reward contingent upon the average number of words (learning trials) the class was able to complete during the three CCC 5-min sessions for that week.  On the following week, the primary investigator randomly drew a number (i.e., 20, 23, 26, 29, 32) from a bag in front of the students.  The students were told that if the number drawn was equal to or less than the average number of CCC learning trials they completed as a class the previous week, they would obtain a group reward.  Similar to RTP condition, students were not told what the five preselected numbers for the performance criterion were and they were unaware of the nature of the group rewards prior to receiving them.  The selected performance criterion was also manipulated under this condition to decrease the probability of peer bullying and to maintain student motivation.  
Traditional Spelling Instruction.  During this condition, the three classroom teachers were instructed to conduct typical spelling instruction with their spelling words for that week.  Students completed worksheets and activities from the curriculum to practice their spelling words.  To supplement spelling instruction, teachers conducted spelling games and daily routines (e.g., writing sentences for spelling words each morning).  Furthermore, some teachers used a phonics program which focused on spelling rules (e.g., -ar, -er) that were associated with each week’s spelling words. Students did not earn or obtain group rewards while participating in this condition.
Procedural Integrity and Interscorer Agreement


To ensure that a high level of procedural integrity was maintained during the experiment, a protocol was developed to follow for each treatment session (Appendix J).  To measure procedural integrity, a second researcher was present for 20% of the treatment sessions across all three classrooms.  The second researcher independently observed the primary investigator to examine if she followed the predetermined protocol.  Procedural integrity was 100% across the sessions observed by the second researcher.  Additionally, the primary investigator closely monitored students as they engaged in the CCC procedure and provided them with prompts (e.g., “no cheating/peaking”, “remember to rewrite the word twice if you spell it wrong the first time”), to ensure that they were accurately engaging in the intervention.  

Initial scoring of the students’ spelling tests was completed by the primary investigator and the classroom teachers.  The number of words spelled correctly (out of 12) was used to evaluate students’ test performance.  To examine the consistency of accurate scoring for the spelling tests, a second researcher independently scored 20% of the spellings tests.  Interscorer agreement was 99% for the scored tests.

Results 
Table 3 displays the summary statistics for the average number of words spelled correctly across each condition.  Students could obtain a total score of 12 on their weekly spelling tests.  Spelling test score means were 11.22 (SD = 1.70) for the RTP condition, 11.46 (SD = 1.22) for the RLT condition, and 10.65 (SD = 2.19) for traditional spelling instruction (see Figure 4).  An ANOVA, Wilks’ Lambda, revealed that there was a significant main effect for condition, F (2, 39) = 3.530, p = 0.39.  

A Post-hoc Bonforroni corrected pairwise comparison revealed that students obtained significantly higher test scores when they were rewarded for the number of learning trials they completed during the CCC procedure (RLT condition) when compared to traditional spelling instruction.  However, spelling test scores were not significantly different when students engaged in CCC and were rewarded for their test performance (RTP condition) as compared to traditional spelling instruction. 
Table 3
Sample Size, Average Number of Words Spelled Correctly, and SD on Spelling Tests Across the Three Conditions:  Reinforcement Contingent Upon Test Performance (RTP), Reinforcement Contingent Upon the Number of Completed Learning Trials (RLT), and Traditional Spelling Instruction.

	Condition
	
	n
	M
	  SD

	RLT
	
	43
	11.46
	1.22

	RTP
	
	44
	11.22
	1.70

	Traditional  
	
	41
	10.65        
	2.19
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Figure 4. Bar graph of the average number of words spelled correctly on weekly spelling tests across the three conditions.

Furthermore, there was no significant difference in spelling test scores between the RLT 

and RTP conditions (see Table 4).  
We computed effect sizes to examine differences across the three conditions using Cohen’s d values (Cohen, 1988).  We found small effect sizes for the RLT and RTP comparison (d  = .162) and for the RTP and traditional spelling instruction comparison (d  =  .291).  We found a moderate effect size for the RLT and traditional spelling instruction comparison (d  =  .457).  
Table 4 

Pairwise Comparisons for RLT, RTP, and Traditional Spelling Instruction Conditions.



       




_______________________________________________________________________

Group                   Mean                   1                    2                3                     _______________________________________________________________________
1.  RLT                 11.35                  _ _               .098           .744* 

2.  RTP                 11.27                -.098               _ _            .646

3.  Traditional       10.61                -.744*            -.646           _ _          ________________________________________________________________________

Note. Estimated marginal means and a Bonferroni adjustment were used for the Pairwise Comparison. * Significant at the p < 0.05 level.
Discussion


The purpose of this experiment was to investigate the effects of the CCC procedure combined with brief timing and an interdependent group-oriented reward program.  Specifically, we examined whether rewarding students for their spelling test performance or rewarding students for the number of learning trials completed during CCC would produce greater spelling test performance.  Although there was no significant difference across the two treatment conditions, CCC and group rewards targeting the number of completed learning trials (RLT condition) did result in significantly higher test scores than traditional spelling instruction.  These findings support the effectiveness of CCC combined with group rewards to enhance spelling performance (Shapiro & Goldberg, 1990).

Limitations and Future Research  
Although the current experiment provides support for previous research, it is not without limitations.  One limitation was the researchers’ inability to obtain test scores for each student under each condition, due to absences.  Future studies should be designed to allow researchers to obtain more data for each participant under each condition (e.g., make-up spelling tests).

A second limitation of the experiment was that the design did not account for possible sequence/history effects.  Since there were three conditions implemented in the experiment, there were a total of six possible orders in which the three conditions could be presented to participants.  The order of the conditions had the potential of causing a contrast effect.  For example, beginning with a treatment condition that incorporated a group reward and then proceeding to traditional spelling instruction may have been perceived by students as punishment.  Also, one could argue that students may not have understood the differences between the RTP and RLT conditions because both incorporated CCC and group rewards.  Future researchers could apply the three conditions with six classes to better examine history and sequence effects, or compare the three conditions by randomly assigning students to separate groups, with each group receiving only one condition. 

Another limitation was that we did not allow students to engage in CCC under the RTP (i.e., reinforcement contingent upon test performance) condition for the full 5 min.  After completing the packet of CCC sheets, students were instructed to sit quietly in their seats and/or engage in other school work until time was called.  Not allowing students to engage in CCC for the full 5 min may have affected students’ test scores under this condition.  Future researchers should allow students to engage in CCC for the complete duration of the timed sessions under this condition.


A fourth limitation was that the experiment may have been affected by interaction effects.  Because the researchers used the same spelling words as the three classroom teachers, there is a possibility that the teachers implemented some spelling instruction across all three conditions.  Future researchers may want to run the experiment across more classrooms to more evenly distribute such effects. 


Conducting the experiment for six non-consecutive weeks was also a limitation of the experiment.  Extending the research over several weeks may have increased the potential for the three conditions to be affected by extraneous variables (e.g., change in daily schedules, students transferring, extended school breaks).  Future researchers should conduct the experiment for six consecutive weeks to minimize these effects.


The current experiment was run with second-grade students in a public elementary school setting.  Students received group rewards which consisted of pencils, notebooks, and stickers.  To increase external validity, future researchers should run the experiment across other groups, settings, and rewards. 

Relative to Experiment 1, Experiment 2 had stronger context validity, as the spelling words were taken from a traditional second-grade language arts curriculum. Additionally, the teachers were engaged more in Experiment 2 (e.g., conducting traditional spelling instruction, administering spelling tests).  However, the type and frequency of group rewards given to the students for their performance may have exceeded the types of rewards that the students normally received for test performance.  Furthermore, our active role in the experiment (i.e., conducting CCC, establishing contingencies, and distributing group rewards) may have influenced student performance and learning. 
Applied Implications
We found that reinforcing CCC learning trials was at least as effective as reinforcing spelling test performance.  Future researchers may want to continue to investigate such procedures by determining if incorporating a group reward contingency for higher rates of responding may enhance learning and/or reduce incompatible, disruptive behaviors across tasks and students.  Because students were being rewarded for hard work and effort, rather than a specific performance criterion (e.g., 85% spelling accuracy), every student in the classroom had the opportunity to earn the group reward. Consequently, researchers may want to determine if reinforcing the behaviors that cause learning are more acceptable to students and teachers than reinforcing test performance. Finally, researchers may want to determine if such procedures improve the general classroom climate. 
Chapter 4
Discussion


The purpose of the current study was to investigate the effectiveness of the CCC procedure when combined with brief timing procedures and an interdependent group-oriented reward program in enhancing spelling test performance.  Our focus was to evaluate the effects of providing students with group rewards contingent upon their rates of responding during time allotted for CCC.  Although findings from Experiment 1 revealed no significant interaction effect, both groups significantly increased spelling test accuracy after the intervention was applied during the post-test phase.  Additionally, a moderate effect size was found for the two groups.  This suggests that the experiment lacked sufficient statistical power to detect significant differences between the two groups. 
During Experiment 2, we compared two different CCC plus group reward interventions, [one with the rewards targeting test performance (RTP) and the other with the rewards targeting learning trial rates (RLT)] with each other and with traditional spelling instruction.  Results revealed no significant difference in spelling test scores between the two treatment conditions (RTP and RLT).  Additionally, when compared to traditional spelling instruction, students did not obtain significantly higher spelling test scores when they engaged in CCC and received group rewards contingent upon their test performance (RTP).  However, spelling test scores were significantly higher for students when they engaged in CCC and obtained group rewards targeting the number of completed learning trials (RLT) than when they engaged in traditional spelling instruction. 
Theoretical Implications


Researchers have found that learning rates can be enhanced if students increase their rates of accurate responding when engaged in academic activities (Greenwood at al., 1984; Ivarie, 1986; Saecker et al., 2009; Skinner et al., 1993).  Prior to conducting Experiment 1, we hypothesized that students in the treatment group (i.e., CCC and group rewards for increased learning rates) would obtain significantly higher test scores than the students who engaged in word search activities.  It was assumed that group rewards would motivate students in the treatment group to respond at higher rates, which would lead to greater learning gains and higher spelling test scores.  Results indicated that both groups significantly improved their spelling test scores when the spelling activities were implemented.  Although we found no significant interaction effect, a moderate interaction effect size provided limited support for our hypothesis.  

Experiment 2 extended Experiment 1 by examining the independent effects of traditional spelling instruction, CCC and group rewards for test performance, and CCC and group rewards targeting increased rates of responding in enhancing spelling test performance.  Similar to Experiment 1, it was hypothesized that students would obtain significantly higher test scores when engaged in CCC and receiving reinforcement for the number of completed learning trials (RLT).  Once again, our findings were mixed. Although the RLT condition resulted in significantly higher test scores than traditional spelling instruction, the RLT condition did not result in significantly higher test scores than CCC and group rewards for test performance (RTP). 


Given our inconsistent findings, our results have limited theoretical implications, but may provide some direction for future researchers.  Focusing on increasing opportunities to respond, Greenwood et al. (1984) developed a Class Wide Peer Tutoring (CWPT) program that was similar to our CCC plus group rewards delivered contingent upon learning rates procedure.  However, rather than randomly selecting a criterion, Greenwood et al. divided each class in half and had the groups compete against each other.  The group with the higher rates of accurate responding won; thus, Greenwood et al. applied a competitive contingency.  Future researchers should consider comparing our program with a similar program that includes competition to determine if competitive contingencies are more effective than randomly selected criteria.  


A second difference between our program and Greenwood et al.’s (1984) CWPT program is based on feedback.  During CWPT, peers evaluate each other’s responding. Under our procedure of CCC plus group rewards targeting learning trials, students self-evaluate their responding.  As there is some evidence that peer evaluation can be more effective than self-evaluation, especially when competitors are evaluating each other (Skinner et al., 1992), future researchers may want to determine if adding a peer evaluation component, a competitive component, or both components enhances the effectiveness of classwide CCC combined with reinforcement for higher rates of responding.  

Limitations and Future Research

Threats to Internal Validity
Limitations were evident in the present study.  One limitation was the small sample size in Experiment 1 and missing data in Experiment 2, which was caused by the lack of returned parental consent forms and student absences.  The small sample size for Experiment 1 may explain why we found a moderate effect size, but an insignificant interaction.  Specifically, weak statistical power may have prevented us from detecting a significant interaction.  Future researchers should conduct studies with more participants. 

Another limitation of the two experiments was the researchers’ inability to randomly assign students to conditions.  Classrooms were randomly assigned to groups in Experiment 1.  The two groups showed no difference on pre-tests.  However, this does not indicate that the groups were equal or that variations of classroom activities or events during the course of the experiment did not pose a significant threat to internal validity. 

A third limitation of the study was that both experiments were conducted for six non-consecutive weeks.  The prolonged time period may have affected the results by causing the design and participants to be more susceptible to the influence of extraneous variables (e.g., school breaks, weeks without treatment conditions, changes in curriculum).  Researchers should ensure that future studies are conducted for six consecutive weeks to attenuate such effects.  
During Experiment 1, students in the word search control (WSC) group received rewards while students in the treatment group earned rewards.  The primary investigator distributed the group rewards at the end of the week and explained that students were receiving the rewards for “working” or “cooperating” with the experimenter.  Although students were not told that they were earning group rewards based on their engagement in the learning activity, receiving the rewards may have motivated students to actively engage in the word searchers and/or diligently study their spelling words, which may have affected the outcome of the experiment.   

During Experiment 2, all students received all conditions and the order of conditions was randomly assigned to classrooms.  However, we did not have enough classrooms to assign conditions in all possible sequences (six possible sequences for three conditions).  Consequently, the sequence or order of conditions may have contaminated our findings.  For example, starting with one of the treatment conditions and then transitioning to traditional spelling instruction may have been perceived to students as a punishment and potentially affected their behavior under subsequent conditions.  Compounding this sequence effect was our inability to randomly assign spelling words to conditions.  Future researchers should run the three conditions across at least six classrooms to more adequately monitor these effects. 


Another limitation that was exhibited in Experiment 2 was that students did not engage in CCC for the entire 5-min period under the RTP (i.e., reinforcement contingent upon test performance) condition.  After finishing three CCC intervention sheets, students were told to sit quietly in their seats or to work on another assignment until time was called.  However, under the RLT (reinforcement contingent upon the number of completed learning trials) condition, students engaged in CCC for the entire 5 min, which allowed them the opportunity to complete more learning trials.  More time actively engaged in CCC may have affected findings for Experiment 2.  Similar research should allow students to engage in CCC for the full amount of time under both treatment conditions. 

Although the experiment was designed for the three conditions (i.e., RLT, RTP, and traditional spelling instruction) to be implemented independently, classrooms were not observed continuously during the course of the experiment.  Consequently, there is a possibility that classroom teachers influenced spelling performance in their classrooms (e.g., provided encouragement, instructions, time to study), which may have interacted with experimental procedures.  Future researchers should either attempt to eliminate such effects or control them so they occur across all conditions.  


Our participants were all from second-grade, general education classrooms in the same elementary school in East Tennessee, which serves many students from ethnic- minority and low-socioeconomic status backgrounds.  Additionally, most of classrooms in the school contained a low student-teacher ratio.  Consequently, these results have limited generalizability to other students.  In this setting, the spelling curriculum implemented by the second-grade teachers was incorporated into the students’ language arts curriculum, which allowed each teacher to conduct her or his own spelling instruction (e.g., writing sentences, worksheets, games) to help students learn their spelling and vocabulary words.  Hence, teachers did not use an independent spelling curriculum.  Consequently, these results cannot be generalized to more structured curricula. 

To evaluate if these effects would generalize to other populations, future studies should be conducted with students across various grades, teachers, and class sizes. Additionally, reward quality may have influenced results.  Thus, similar studies should be conducted with higher and lower quality rewards.  Future researchers may also want to examine similar effects for participants from classrooms that implement a specific spelling curriculum, which is separate from their language arts curriculum. 
Summary
Providing reinforcement for higher rates of responding may motivate students to increase their rates of responding during an academic learning activity (Skinner et al., 1993; Van Houten et al., 1975).  Supplementing learning activities with an interdependent group-oriented reward program targeting the number of completed learning trials may encourage students to not only respond, but to respond at higher rates, especially during classwide learning activities.  Findings from our study illustrate that reinforcing students for their effort and hard work may be as effective as reinforcing students for their test performance.
During both experiments, students appeared to be excited about receiving group rewards for their increased rates of responding evidenced by students frequently inquiring about the number of learning trials they completed during previous CCC sessions and by students stating that they could “beat” their previous score by working faster.  Future researchers may want to apply acceptability scales to similar studies to measure students’ attitudes on receiving group rewards for effort as well as parents’ and teachers’ attitudes on providing students with reinforcement for increased rates of responding (i.e., effort). 
Students are regularly rewarded for their academic performance with grades, but rarely receive reinforcement for their effort.  Reinforcing students for their hard work may be especially effective for low-achieving students because it is attainable for them and allows them to assist their classmates in obtaining the group reward.  Giving these students the opportunity to receive merited praise and tangible rewards for their hard work has the potential to change their negative attitudes toward school and the overall classroom climate.  Furthermore, the knowledge that one has the ability to contribute to the group and do well in school may encourage students to continue to work hard and stay engaged in academic learning activities, which may lead to increased overall learning. 
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Appendices 
Appendix A – Parental Permission Form
Dear Parent or Guardian, 

My name is Meagan Nalls and I am a student in the School Psychology program at the University of Tennessee. I am requesting permission for your child to participate in a spelling research project I am running under the supervision of Christopher Skinner, my professor. I am conducting research on a spelling procedure where students are trained to look at the word, cover the word, write the word, and then uncover the word and check their work. All children who participate will learn this spelling practice procedure which may allow them to do better in spelling.  Also, the information gained through this project may lead to development of more effective learning procedures. If so, we hope to share this information with others in workshops or articles. Your child’s name will never be included in any presentations of our findings.  

The research project will be conducted for six weeks. Your child will be assigned to one of two conditions based on your child’s classroom teacher.  Your child will participate in the spelling activity for 10 or 25 minutes per week, with his or her classmates. 

As part of my training, I have worked with students and teachers at Inskip Elementary school. 

The administrative staff and teachers at Inskip Elementary school have been informed about our project and have agreed to allow us to conduct this research. Your child’s performance on this task will not affect his or her grades. Your child’s name will not be linked with the information collected. Additionally, participation in this project is entirely voluntary. Thus, your child may choose to discontinue participation at any time without penalty. 
If you are willing for your child to participate, please sign and date the form below and have your child return it to their teacher as soon as possible. I appreciate you and your child’s willingness to consider helping us with this research and I thank you, in advance. If you have any questions or concerns please feel free to contact me at (865) 974-9925.

Thank you for your time and consideration. Please sign and date below if you will allow your child to participate.

-----------------------------------------------------------------------------------------------------------------
I have read and understand the above information, and I give permission for my child to participate in this study. I have received a copy of this form. 

Signature of parent or legal guardian:____________________________________  Date:__________________

Child’s Name (please print):_____________________________________________________________ 
Appendix B - Example of Cover, Copy, and Compare Intervention Sheet

 creator    _________     _________     __________

guest       _________    _________      __________

squirrel   _________      _________     __________

option     _________     _________      _________     

activity   _________      _________     _________

discover  _________      _________     _________

route       _________      _________     _________

juggle     _________     _________     _________

award     _________      _________      _________     

meanwhile ________    _________    __________

journey   ________     __________     __________

border    _________     _________     __________
Appendix C – Example of Word Search Puzzle

M  A  O  F  Y  T  I  V  I  T  C  A

T  Q  P  C  E  E  A  G  K  C  L  P

O  R  T  R  Y  U  W  U  Z  E  H  H

L  U  I  E  I  D  Z  L  R  Z  G  N

W  M  O  A  P  I  M  R  R  E  T  D

P  O  N  T  X  F  I  E  G  S  E  R

U  H  S  O  Y  U  H  H  E  B  D  A

H  F  Y  R  Q  T  N  U  X  H  J  W

U  Y  L  S  A  D  G  H  F  T  O  A

Q  B  D  E  L  J  O  U  R  N  E  Y

B  L  F  L  A  Y  O  R  Y  Y  J  D

J  X  S  S  B  O  R  D  E  R  O  U

                             Activity                                      Guest  

                    Award                                     Journey  

                   Border                                      Option  

                   Creator                                     Royal  

                   Feather                                    Squirrel  

Appendix D - Standardized Instructions for the First Three Weeks
List Distribution Day (Usually Tuesdays)

Hi class! My name is Ms. Meagan (Meredith). I am going to be coming into your classroom for the next few weeks to see how good you guys are at spelling. Here is a list of spelling words. Distribute the word list to each student. Let’s go over each word as a class. Repeat each word after me. Read each word off the list and prompt students to repeat after you as a group. On Thursday, I am going to come back and test you over these words. You can look over and study the words before I come back. 

Test Day (Usually Thursdays)
Hello class! I am back to test you over the spelling words that I gave you earlier this week. Distribute the numbered paper to each student.  Write your name on the top of your paper. Are you guys ready?

Appendix E - Standardized Instructions for the Treatment Group (Last Three Weeks)

Draw example on white board before speaking.

Hello class! Today, we are going to work on an activity to make you guys better spellers. We are going to play the Spelling Game! 

This is how it works. I am going to hand each of you a packet of spelling words face down. DO NOT flip over the packet until I tell you to do so. When you turn your paper over, WRITE YOUR NAME ON FIRST SHEET OF PAPER.  You will see ten spelling words with three lines after them like this. Point to example on board. 

For each spelling word, you are going to FIRST, look at the word, SECOND, cover the word with your hand and write the word on the FIRST line. THEN, you are going to uncover the spelling word and compare it to what you wrote down. If you spell the word right, then move on to the next word. If you spell the word wrong, then you need to rewrite the correct spelling of the word TWO times on the second and third lines. You CAN look at the word when you are rewriting it. We want to make sure you spell the word RIGHT the second and third time you write it. DO NOT move on to the next word until you have spelled the word correctly the first time or AFTER you have rewritten the word TWO TIMES if you spelled it wrong the first time. 

Work through example.

You are going to start with the first word and work DOWN the page. DO NOT SKIP any words and DO NOT cheat/peek. I will walk around the room to make sure no one is cheating.

You are going to have 5 minutes to complete as many worksheets as you can. It’s like a race!  When you are finished with your packet, raise your hand so that I can give you another sheet of spelling words. You will keep working until I say stop. When the timer goes off, I want everyone to put their pencils in the air until I have collected your paper.

EVERYONE in the class will get a reward on Tuesday if the class (AS A GROUP) is able complete many words on the Spelling game. Who wants a reward!? Everyone in the class will have to work hard to get the reward! You guys are going to have to make sure that you work fast and complete as many words as possible. Remember, if you spell the word right the first time, you will be able to complete more words. Also, if I catch you cheating, you will lose points! You will also lose points if you spell the word wrong the first time and DO NOT rewrite the correct spelling of the word two times.

Appendix F - Experiment 1 Treatment Integrity Checklist

_____  Researcher described the CCC procedure to students in the  

            classroom.
_____  Researcher told students that they would receive a group reward 
            for how many CCC sheets they completed as a class.
_____  Researcher distributed three spelling word lists (packet) face 
            down  to each student.

_____  Researcher instructed students to turn over their paper and write 
            their name on the packet.  

_____  Researcher instructed students to raise their hand if they finished 

            the packet before time was called to obtain more CCC 

  worksheets. 

______ Researcher set time for 5 min and instructed students to begin. 
_____ Researcher walked around the room to distribute additional 

 worksheets and provided feedback to ensure that students were  

 accurately engaging in CCC.
_____  At the end of 5 min, the researcher instructed students to stop 
            writing and hold their pencils in the air.
_____ Researcher collected CCC worksheets from each student.

Appendix G - Standardized Instructions for the Cover, Copy, and Compare Procedure 
Hello class!

I am Ms. Meagan. I am going to be your classroom for a few weeks to help you guys with your spelling. We are going to work on an activity to make you guys better spellers. The activity that we are going to do is called the Spelling Game.

I am going to hand each of you a packet of spelling words face down. DO NOT flip over the packet until I tell you to do so. When you turn your paper over, WRITE YOUR NAME ON FIRST SHEET OF PAPER.  You will see ten spelling words with three lines after them like this. Point to example on board. 
For each spelling word, you are going to FIRST, look at the word, SECOND, cover the word with your scrap paper and write the word on the FIRST line. THEN, you are going to uncover the word and compare it to your spelling of the word. If you spell the word correctly, then move on to the next word. If you spell the word wrong, then you need to rewrite the correct spelling of the word TWO times on the second and third lines. DO NOT move on unless you have spelled the word correctly the first time or AFTER you have rewritten the word if you twice if you spell it wrong the first time. Work through example. 
You are going to start with the first word and work DOWN the page. DO NOT SKIP any words. DO NOT cheat. I will walk around the room to make sure no one is cheating.
Appendix H - Standardized Instructions for the RTP Condition
You will have five minutes to complete this activity. Try to complete as many words as you can. When you are finished with all three sheets, raise your hand so that I can come and get your packet. Sit quietly and work on other work until the Spelling Game is over.

This week, EVERYONE in the class will get a reward if the class does well on their spelling test on Friday. Who wants a reward!? Make sure that you guys do well so that you and your classmates can get a reward.
Appendix I - Standardized Instructions for RLT the Condition

You are going to have five minutes to complete as many words and word sheets as you can. When you are finished with your word sheets, raise your hand so that I can give you another sheet of spelling words. You will keep working until time is called. When the timer goes off, I want everyone to put their pencils in the air until I have collected ALL papers.

This week, EVERYONE in the class will get a reward on Monday if the class is able complete many words on the Spelling game. Who wants a reward!? You guys are going to have to make sure that you work fast and complete as many words as possible. Remember, if you spell the word correctly the first time, you will be able to work through more words. Also, if I catch you cheating, you will lose points! You will also lose points if you spell the word incorrectly the first time and DO NOT rewrite the correct spelling of the word two times.
Appendix J - Experiment 2 Treatment Integrity Checklists

RTP Treatment Checklist 
_____  Researcher described  the CCC procedure to students in the 
            classroom.

_____  Researcher told students that they would receive a group reward  

            for their class performance on the spelling test administered at 
  the end of the week.

_____  Researcher distributed three spelling word lists (packet) face 
  down  to each student.

_____  Researcher instructed students to turn over their paper and write 
  their name on the packet.  

_____  Researcher instructed students to sit quietly or work on “seat-
  work” if they finished the packet before time was called. 

______ Researcher set time for 5 min and instructed students to begin.

_____ Researcher walked around the room and provided feedback to 
 ensure that students were accurately engaging in CCC

_____  At the end of 5 min, the researcher instructed students to stop 
  writing and hold their pencils in the air.
_____ Researcher collected CCC worksheets from each student.  

RLT Treatment Checklist

_____  Researcher described the CCC procedure to students in the  

            classroom.

_____  Researcher told students that they would receive a group reward for 
            how many CCC sheets they completed as a class.
_____  Researcher distributed three spelling word lists (packet) face down  
            to each student.

_____  Researcher instructed students to turn over their paper and write their 
            name on the packet.  

_____  Researcher instructed students to raise their hand if they finished the 

            packet before time was called to obtain additional CCC worksheets. 

______ Researcher set time for 5 min and instructed students to begin. 
_____   Researcher walked around the room to distribute additional 

             worksheets and provided feedback to ensure that students were 
             accurately engaging in CCC.
_____  At the end of 5 min, the researcher instructed students to stop writing 
            and hold their pencils in the air.
_____  Researcher collected CCC worksheets from each student.  
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