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The goal of this study was to use a nonlinear approach to create a program to 

teach positive and negative reinforcement and punishment. A specific interest was to 

determine whether the program and its testing allowed for specific recommendations for 

future iterations of the program. The tests and program developed for this study were 

completed by 18 participants. Pre-test and post-test data showed that participants 

learned the most about positive contingencies, nonexample items, and ambiguous 

contingencies. Participants learned the least about negative contingencies. The data 

also revealed where additions to the instructional program were needed to produce 

better outcomes in future versions of the program. 
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CHAPTER 1 

INTRODUCTION 

Learning about behavior analysis is important for many personal and 

professional roles. Animal trainers (see Edwards & Poling, 2011 for a review), direct 

care workers (Luiselli et al., 2010), teachers (e.g., Auld et al., 2010; Grey et al., 2005; 

Wheatley et al., 2009), and parents (Kazdin, 2005; see Matson, Mahan, & Matson, 2009 

for a review), for example, are often trained to use operant procedures. An important 

part of these training programs is the learning of the principles of behavior, because it is 

thought that learning those principles can lead to more effective implementation of these 

procedures (Granpeesheh et al., 2010; Kazdin, 2005; Luiselli et al., 2010). However, 

misconceptions about the principles of reinforcement and punishment persist even with 

formal instruction.  

The principles of behavior can be challenging to learn for reasons including the 

uncommon technical language used within the verbal community of behavior analysis 

and incomplete or inaccurate information in courses and course materials (Cihon, 

Cihon, & Bedient, 2016; Todd & Morris, 1983). Positive and negative reinforcement and 

punishment can be difficult terms to understand because of their technical usage in 

behavior analysis. Though technical jargon is necessary within the community of a 

newly developing field, it can impede the understanding of the principles by individuals 

outside of that community (Lindsley, 1991). One way that jargon fosters 

misunderstanding is that it sometimes contradicts everyday language. Namely, the 

technical language of behavior analysis borrows terms from the vernacular but 

attributes different meanings to those terms (Cihon, Cihon, & Bedient, 2016). For 



2 

example, the words "punishment," "negative," and "reinforcement(s)" have negative 

connotations in everyday language, and the common-sense interpretations of these 

terms do not always match the technical definitions (McConnell, 1990; Shields & 

Gredler, 2003). Tauber (1988) found that 37% of students responded that negative 

reinforcement was the same as punishment. 73% of students in the same sample 

responded that negative reinforcement decreased behavior. He attributed these 

responses to the students' histories with these terms. 

In some cases, positive and negative reinforcement and punishment are 

challenging to learn because of misinformation. Textbooks often describe behavior 

analysis with a combination of both accurate and inaccurate information (Todd & Morris, 

1983). This leads to misconceptions (Todd & Morris, 1983; Arntzen, Lokke, Lokke, & 

Eilertsen, 2010). Sheldon (2002) analyzed 36 introductory psychology textbooks and 33 

textbook companion websites. This study found that 97% of textbooks and 30% of 

websites contained at least one error, contradiction, or imprecise statement about 

operant conditioning terms. Errors included statements asserting that punishment may 

not always lead to a decrease in behavior; all reinforcement involves giving a reward; 

and that “positive” and “negative” refer to pleasantness and unpleasantness of stimuli. 

Statements suggesting that negative reinforcement involves an unspecified change in 

behavior to avoid a stimulus and implying that punishment may not always result in a 

decrease in behavior were identified as imprecise though not explicitly worded 

incorrectly. Additionally, many textbooks provided incomplete information about operant 

conditioning principles. Specifically, 92% of textbooks and 73% of websites failed to 

remind learners that the change in behavior differentiates reinforcement contingencies 
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from punishment contingencies. Also, only 20 textbooks and one website explicitly 

stated that stimuli that reinforce or punish behavior in one situation might not have that 

same effect in all cases.   

Many suggestions to avoid these misconceptions exist in the literature. Lindsley 

(1991) not only called attention to the problems using technical jargon in teaching but 

also proposed a solution. He found that using plain English equivalents to technical 

terms in teaching new learners helped them to learn more effectively. Creating these 

plain English terms from complete analyses of essential concepts can help build a 

common vocabulary that can promote entry into the verbal community of behavior 

analysis (Cihon, Cihon, & Bedient, 2016).  

Other potential solutions speak to the presentation of instructional content. First 

and foremost, using accurate and complete information in course materials is essential. 

Additionally, specific, objective explanations should describe the learning content (Flora 

& Pavlik, 1990). Some think that subjective language helps students better understand 

behavior analytic terms since it takes advantage of a vast learning history. Saying that 

positive reinforcement is good and negative reinforcement is bad is one example. 

However, using broad or subjective language is likely to maintain existing 

misconceptions or create new ones. The use of objective language can help to create 

the necessary new histories with these terms.  

Another suggestion is to teach behavior analytic content using behavior analysis 

(Cihon, Kieta, & Glenn, 2018). One example of this approach is Tiemann and Markle’s 

(1987) concept analysis. The outcome of a concept analysis for behavior analytic 

content would include a list of critical features and variable features for the relevant 
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terms as well as a hierarchy of relations between terms. Procedurally, considering the 

entire contingency while presenting and sequencing instruction can improve the 

instruction’s effectiveness and the learner’s experience. Building the desired stimulus 

control relations, including opportunities to respond, and providing consequences, often 

in the form of feedback, are necessary to build learners' behavior and maintain 

participation in the program. Instructional programs to correct misconceptions about 

positive reinforcement, negative reinforcement, positive punishment, and negative 

punishment, or some subset of these, have incorporated some of these 

recommendations and have had varying levels of success.  

One program sought to correct misconceptions and errors using handouts 

describing two types of reinforcement and one type of punishment and real-world 

problem-solving situations (Shields & Gredler, 2003). The instructor introduced each 

concept and provided a handout and laboratory examples. Next, the instructor walked 

through problem-solving situations and provided feedback during discussions. Students 

analyzed written and in vivo situations by identifying the components of contingencies, 

describing how the behavior changed, and identifying the nature of the consequence for 

written situations. Students completed a pre-test before instruction began and a post-

test after completing all parts of the teaching program. Over the two semesters this 

program was used, test scores increased from pre-test (21.17 and 23.18) to post-test 

(81.91 and 74.17). Though this program led to gains in test scores, there were still some 

misconceptions about the principles targeted during instruction. 

Another study evaluated an online tutorial teaching the concept of positive 

reinforcement (Grant, 2004). A subset of the learners in this study had already 
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completed a standard course lesson on positive reinforcement, which involved a 

textbook entry and a study guide. The control group completed an online tutorial on a 

biological psychology. The experimental group received the positive reinforcement 

teaching program. This program presented a set of six example - nonexample pairs to 

draw attention to the critical features of positive reinforcement. Next, learners completed 

an interactive exercise that required them to identify examples and nonexamples of 

reinforcement. This group of learners also received feedback on their performance. The 

program provided an explanation after correct responses and specific corrective 

feedback after incorrect responses. All students completed an eight-item pre-test before 

their assigned tutorials and an eight-item post-test after completing their tutorials. The 

experimental group (59.62% to 83.17%) improved more from pre- to post-test than the 

control group (56.73% to 64.42%). Two conclusions could be drawn from this study. 

First, the standard instruction delivered before each tutorial was ineffective based on the 

pre-test scores. The second conclusion is that the positive reinforcement online tutorial 

did improve scores but did not result in a perfect understanding of positive 

reinforcement. These conclusions suggest that even instructional experiences beyond 

the standard may not be enough to build a complete understanding of behavior analytic 

content.  

Both programs described led to improvements in performance. However, 

additional instructional experiences are needed to build a complete understanding of 

positive and negative reinforcement and punishment as defined by appropriate 

responses to all examples and nonexamples of these principles. Meeting this end is not 

possible if learning programs are not revised based on learner data. In typical program 
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design, the instructional team builds a program to its entirety, tests it, and then 

evaluates it – often based on pre- and post-test scores alone. Programs created using 

this type of linear process are often considered complete even if they do not 

consistently lead to the defined learner outcomes. An alternative is to use a nonlinear 

approach to instructional design (Twyman, Layng, Stikeleather, & Hobbins, 2005). In 

this type of iterative approach, the instructional designer completes a content analysis to 

define the necessary teaching targets. Then, the designer specifies outcomes in the 

form of behavioral objectives (Mager, 1984), develops criterion tests, and establishes a 

minimum entry repertoire. Next, the designer builds the instructional sequence. The 

content analysis and criterion tests guide this process. Finally, and most distinctively, 

the instructional designer continuously uses learner data to inform revisions to the 

program until the defined outcome is reliably achieved (Twyman et al., 2005).  

This study's goal was to follow Twyman et al.’s (2005) approach to instructional 

design to develop a program to teach positive and negative reinforcement and 

punishment. Of particular interest was to determine whether the program and its testing 

allowed for specific recommendations for the next program iteration. 

  



7 

CHAPTER 2 

METHOD 

Participants 

Recruitment messages were shared on social media. Interested individuals were 

instructed to email the researcher to initiate participation in the study. Interested 

individuals received an email providing an overview of the study, an informed consent 

form, and the link to the demographic questionnaire and pre-test. Those willing to 

participate signed and dated the consent form and returned the signed form to the 

researcher via email. 

Eighteen adults 18 years and older participated in this study. Twelve of the 18 

participants were employed. Three participants had jobs related to animal behavior and 

training. One participant was a registered behavior technician. Two participants were 

teachers, one worked for a community service organization, and five worked in the 

service industry or in administrative positions. All participants had learned the terms 

positive and negative reinforcement and punishment. Five participants learned these 

terms in a university setting. Four participants learned at their jobs. Four reported being 

self-taught, and five learned these terms in an unspecified way. Participants rated their 

familiarity level with these terms before they started the study. They rated themselves 

on a scale from 1-5 where “1” was Novice, “3” was Intermediate, and “5” was Expert. 

Two participants rated themselves as novices (2). Nine participants rated themselves as 

intermediate (3), and four participants rated themselves as intermediate (4). Three 

participants rated themselves as experts (5).    
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Setting 

This study was conducted online using email communication and Qualtrics. 

Participants could complete the study in any environment appropriate for studying that 

had internet access. 

Measurement 

The dependent variable was the change or lack of change in participants' correct 

and incorrect responses to test items from pre-test to post-test. Each of these item pairs 

was classified as one of four types: Correct to Correct, Incorrect to Correct, Correct to 

Incorrect, and Incorrect to Incorrect. Correct to Correct item pairs contained a correct 

pre-test item and a correct post-test item. The Correct to Correct category revealed 

what participants knew before the instructional program. Incorrect to Correct item pairs 

included an incorrect pre-test item and a correct post-term. This category showed what 

participants learned from the instructional program. Correct to Incorrect pairs included a 

correct pre-test item and an incorrect post-test item. Pairs in the Correct to Incorrect 

category represented any cases where the teaching program interfered with prior 

learning. For Incorrect to Incorrect item pairs, both the pre- and post-test responses 

were incorrect. Incorrect to Incorrect item pairs represented cases where the 

instructional program did not provide the necessary experience to teach material that 

was unknown before the instructional program. A correct response was any response 

that matched the answer key. An incorrect response was any response that did not 

match the answer key (Appendix D). 

Program Design 

The instructional design process included six steps: 1) conduct a content 
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analysis, 2) formulate objectives, 3) create criterion tests, 4) determine the appropriate 

entry repertoire, 5) build the instructional sequence, and 6) use learner performance 

data to revise the program until the sequence reliably produces performances that meet 

the objectives (Twyman et al., 2005).   

Step 1: Content Analysis 

The first step of the instructional design process was to analyze the instructional 

content (Tiemann & Markle, 1987). First, the researcher formulated a goal for the 

instruction. This goal was a general statement of the desired program outcomes that 

focused on accomplishments (Mager, 1984). The instructional goal for learners was that 

they would read a scenario then select whether it described one of the following: 

positive reinforcement, negative reinforcement, positive punishment, negative 

punishment, or no contingency. This goal was selected because learning about the 

quadrant (i.e., positive and negative reinforcement and punishment) is often an early 

step in the process of teaching learners to apply operant procedures in academic and 

applied settings. Once the goal was defined, the researcher clarified the essential 

repertoires required to meet that goal. Learners needed to make three discriminations in 

a specific sequence to successfully identify instances of positive- and negative- 

reinforcement and punishment in the natural environment. 

The first discrimination was whether a situation described a contingency.  The 

learner needed to identify whether the critical features of a contingency were present in 

a given case to make this discrimination. The critical features of a contingency included 

an organism, an opportunity, a performance, and a consequence.  If any of these critical 

features were absent, the learner was to state that there was no contingency. If the 



10 

critical features of the contingency were present, the learner moved on to the second 

discrimination. The second discrimination was whether the contingency was 

reinforcement or punishment. To make this discrimination, learners needed to identify 

whether the performance in a situation increased, maintained, or decreased along some 

dimension over time. The third discrimination was whether the contingency was positive 

or negative. This discrimination involved identifying whether a consequence was being 

introduced to the environment or withdrawn from the environment. 

Step 2:  Formulate Objectives 

The second step of the process was to formulate behavioral objectives. An 

objective is a description of a performance learners must demonstrate to indicate 

mastery of specified instructional content (Mager, 1984). There were two instructional 

objectives for this program. The first instructional objective stated: Given a written 

situation containing every critical feature of a contingency, the learner will identify 

whether the situation describes positive reinforcement, negative reinforcement, positive 

punishment, or negative punishment by selecting one of these from an array. The 

second instructional objective stated: Given a written situation that is missing one or 

more critical features of a contingency, the learner will respond that it is a nonexample 

of a contingency by selecting “None of These” from an array. 

Step 3: Create Criterion Tests 

In Step 3 of the instructional design process, the researcher created test items to 

assess learners' mastery of the instructional material before instruction and after 

instruction was delivered. The researcher created sixteen pre- and post-test items 

(Appendix A). The pre-test and post-test used the same items. For one of the sixteen 
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questions, more than one answer was scored as correct. “Positive Reinforcement,” 

“Negative Reinforcement,” and “Not Sure” were accepted as correct responses for this 

question because the situation provided met the criteria for both positive and negative 

reinforcement based on our content analyses. There were three questions for positive 

reinforcement, two for negative reinforcement, three for positive punishment, three for 

negative punishment, and four nonexamples.  

For each question, the participant read a brief scenario. The situations 

systematically varied the type of contingency, type of consequence, type of organism, 

number of organisms, and delivery of consequence. Table 1 shows the specific 

variations. Then, the participant selected a response option. There were six response 

options for each question. The options were “Positive Reinforcement,” “Negative 

Reinforcement,” “Positive Punishment,” “Negative Punishment,” “None of These,” and 

“Not Sure." 

Table 1 

Features Varied in Test Item Situations  

Features 
 Variations  

Value 1 Value 2 Value 3 

Type of Contingency Increase Maintain Decrease 

Type of Organism Human Nonhuman  

Number of Organisms 1 >1  

Delivery of Consequence By another 
organism 

By behaving 
organism 

Generated by 
Behavior 

Type of Consequence 1 Typically 
approaches Typically avoids  

Type of Consequence 2 Unconditioned Conditioned  
 

Type of Consequence 3   Positive Negative  
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Step 4: Determine Appropriate Entry Repertoire 

In Step 4 of the instructional design process, it is determined whether there are 

any specific repertoires needed by learners to successfully engage the instruction. The 

researcher designed the current program so that anyone who had any college 

experience could complete the program. However, an individual who could read at a 

fifth-grade level or higher, and could work continuously for at least an hour could 

potentially be successful in the program as well. Additional prerequisites included: 

engaging in multi-step problem solving, identifying causes and effects in real-life 

situations, and identifying the sequence of any set of events.  

Step 5: Build the Instructional Sequence 

In Step 5 of the instructional design process, the researcher built the instructional 

sequence. This included the content presentation, the stimuli used, the responses 

required of the learner, the response feedback, and the content presentation sequence. 

In the current program, the instructional sequence was presented in two booklets: a 

teaching booklet and a feedback booklet.   

• Teaching booklet. The teaching booklet contained instructions, explanations, 

example and nonexample sets, and practice exercises for all the instructional content 

(Appendix B). The booklet was divided into seven parts. Parts 1 and 2 taught the first 

discrimination – whether a situation was a contingency. Part 1 introduced the critical 

features of a contingency. These concepts included: organism, performance, 

opportunity, and consequence. In Part 2, learners applied these concepts and 

determined whether situations were examples or nonexamples of contingencies. Part 3 

provided instruction to teach learners to make the second essential discrimination – 
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whether a contingency was reinforcement or punishment. Part 4 taught the third 

discrimination –whether the consequence was added or subtracted in the presented 

situation. Part 5 combined Parts 3 and 4. In this part of the instructional booklet, the 

learner practiced identifying contingencies as reinforcement or punishment and as 

made possible by addition or subtraction. Part 6 introduced the terms positive and 

negative. Though these concepts were presented in Part 3, the terms positive and 

negative were taught in Part 6 to prevent their everyday meanings from interfering with 

learning the new technical meanings. Part 7 provided practice items so learners could 

receive feedback while applying all three parts of the strategy. 

• Feedback booklet. The feedback booklet provided additional information 

related to the practice questions from the teaching booklet (APPENDIX C). On certain 

pages, the teaching booklet prompted learners to review feedback related to a set of 

practice exercises. Feedback types included correct answers to practice questions, brief 

explanations for correct answers, or information about specific stimuli to which the 

learner needed to respond to make a correct response.  

Step 6: Program Testing 

The last step of the instructional design process is ongoing and involves 

collecting and responding to performance data. In Step 6, the researcher improved the 

program using data from learners. The researcher tested two versions of the full 

program before this study. The first pilot program was tested with two participants with 

minimal experience with the terms positive and negative reinforcement and punishment. 

Both participants made errors on the pre-test, but responded correctly to all items on the 

post-test. This program was also piloted with nine students in a senior-level 
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undergraduate behavior analysis course. All students improved from pre-test to post-

test, but all students made at least one error on the post-test. The last program iteration 

tested before the current program was revised to include detailed feedback. This pilot 

program was tested with two learners with little experience with operant conditioning 

terms. Both learners made errors on the pre-test, but responded correctly to all items on 

the post-test. The version of the program tested last was the program completed by 

participants in this study. 

Procedures 

Participants completed the demographic questionnaire and pre-test using 

Qualtrics. No performance feedback was provided. After completing the demographic 

questionnaire and pre-test, participants emailed the researcher to receive the next part 

of the study. Next, the researcher sent participants an email with instructions for 

completing the Teaching Booklet. The Teaching Booklet and the Feedback Booklet 

were attached to that email. Each participant returned the completed Teaching Booklet 

to the researcher. After the researcher received the completed Teaching Booklet, 

participants were sent the link to the post-test. Participants completed the post-test 

online via Qualtrics. No feedback on post-test performance was provided to participants 

unless requested after completing all parts of the study. 
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CHAPTER 3 

RESULTS 

Overall Results 

Table 2 shows the total numbers of item pairs that changed or stayed the same 

from pre- to post-test. There were 288 pairs of items scored. Of those, 195 (67.71 %) 

pairs were Correct to Correct and stayed the same from pre-test to post-test. There 

were 67 Incorrect to Correct item pairs, which accounted for 23.26% of the total. There 

were nine (3.13%) Correct to Incorrect item pairs and 17 (5.90%) Incorrect to Incorrect 

item pairs. Figure 1 also provides a further breakdown of how the item pairs were 

categorized by the contingency represented in each item. 

Figure 1. Pre-test/post-test item pair categories.
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Table 2 

Pre-Test/Post-Test Item Pair Categories 

 Total Item 
Pairs 

Item Pair Categories 

Correct to Correct Incorrect to Correct Correct to Incorrect Incorrect to 
Incorrect 

Count % Count % Count % Count % 

Overall 288 195 67.71 67 23.26 9 3.13 17 5.90 

Positive Contingencies 108 75 69.44 27 25.00 1 0.93 5 4.63 

Positive Reinforcement 54 41 75.93 10 18.52 1 1.85 2 3.70 

Positive Punishment 54 34 62.96 17 31.48 0 0.00 3 5.56 

Negative Contingencies 90 46 51.11 27 30.00 7 7.78 10 11.11 

Negative Reinforcement 36 16 44.44 13 36.11 4 11.11 3 8.33 

Negative Punishment  54 30 55.56 14 25.93 3 5.56 7 12.96 

Nonexample 72 61 84.72 9 12.50 1 1.39 1 1.39 

Ambiguous Contingency 18 13 72.22 4 22.22 0 0.00 1 5.56 
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Positive Contingencies 

Positive contingencies included positive reinforcement and positive punishment. 

There was a total of 108 item pairs for these contingencies. Seventy-five (69.44%) of 

these responses were Correct to Correct. There were 27 Incorrect to Correct responses 

that made up 25% of positive contingency item pairs. One (.93%) of the responses 

changed from Correct to Incorrect, and five (4.63%) were Incorrect to Incorrect. The 

counts and percentages of item pairs in each category for all positive contingencies are 

shown in Table 2. A visual representation of item pair categories for all positive 

contingencies is shown in Figure 2.  

   

 
Figure 2. Positive contingency item pairs scatterplot.  
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Positive Reinforcement 

For positive reinforcement, there were 54 item pairs. Of these 54 item pairs, 41 

(75.93%) were Correct to Correct. Ten (18.52%) of the item pairs were Incorrect to 

Correct and demonstrated learning from the program. One (1.85%) of the item pairs 

were Correct to Incorrect. Incorrect to Incorrect item pairs made up 3.70% of the total 

for positive reinforcement. Two pairs of items fit into this category.  

Positive Punishment 

There were 54 item pairs for positive punishment test items. There were 34 

(62.96%) Correct to Correct items. 31.48% of the items (n=17) were Incorrect to 

Correct. None of the items were Correct to Incorrect, and three positive punishment 

items (5.56%) were Incorrect to Incorrect. 

Negative Contingencies 

Negative contingencies included negative reinforcement and negative 

punishment. There was a total of 90 item pairs for these contingencies. Forty-six 

(51.11%) of these responses were Correct to Correct, and 27 (30%) of these item pairs 

were Incorrect to Correct. There were 7 (7.78%) Correct to Incorrect item pairs, and 10 

(11.11%) of the item pairs were Incorrect to Incorrect (Table 2). A visual representation 

of item pair categories for all negative contingencies is shown in Figure 3. The counts 

and percentages of item pairs in each category for all positive contingencies are shown 

in Table 2. 
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Figure 3. Negative contingency item pairs scatterplot.  

 

Negative Reinforcement 

For negative reinforcement, there were 36 item pairs. Of those 36 item pairs, 16 

(44.44%) were Correct to Correct. Thirteen (36.11%) were Incorrect to Correct. Four 

item pairs (11.11%) were Correct to Incorrect, and there were three (8.33%) Incorrect to 

Incorrect item pairs. 

Negative Punishment 

Negative punishment included 54 item pairs. Thirty (55.56%) of those were 

Correct to Correct, and 14 (25.93%) were Incorrect to Correct. There were three 

(5.56%) Correct to Incorrect item pairs. Seven (12.96%) of the item pairs were Incorrect 

to Incorrect.  
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Nonexamples and Ambiguous Contingency 

Nonexamples 

Figure 4 displays item pair categories for nonexamples and ambiguous 

contingencies. There were seventy-two item pairs for nonexample test items. Of those, 

61 (84.72%) were Correct to Correct. Nine (12.50%) of the item pairs were Incorrect to 

Correct. There was one (1.39%) Correct to Incorrect item pair and one (1.39%) 

Incorrect to Incorrect item pairs.  

Ambiguous Contingency 

There were 18 ambiguous contingency item pairs. Thirteen 72.22%) of these 

item pairs were Correct to Correct. Four (22.22%) were Incorrect to Correct. There were 

zero Correct to Incorrect pairs and one (5.56%) Incorrect to Incorrect item pair. All 

values for nonexample and ambiguous contingency are shown in Table 2.  

Figure 4. Nonexamples and ambiguous contingency item pairs scatterplot  
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Post-Test Error Item Analysis 

Figures 5, 6, and 7 show an analysis of the post-test error patterns. There were 

26 errors observed on the post-test accounting for 9.03% of all item pairs. There were 

six post-test errors from positive contingency item pairs (23%). Seventeen post-test 

errors (65%) came from negative contingency item pairs. Nonexample item pairs 

accounted for two of the 26 errors (7.69%), and one post-test error (3.85%) was 

observed in the ambiguous contingency item pairs.  

Positive Contingencies 

Positive Reinforcement 

There were three positive reinforcement test items: Items 2, 5, and 8. Specific 

errors for these items are shown in Figure 5. 

• Item 2. There were no post-test errors for Item 2. The scenario for Item 2 was: 

When Skyla’s trainer says, “Speak,” Skyla speaks, and her trainer gives her a cracker 

every time. Skyla always speaks when her trainer tells her to.  

• Item 5. There were two errors for Item 5. The scenario for Item 5 was: Jen’s 

brother cried and screamed as loud as he could then Jen pinched him. Now he cries 

and screams more when she’s around. The two pre-test responses were “Positive 

Punishment” and “Not Sure,” and two post-test responses were "Negative 

Reinforcement." 

• Item 8. There was one error on Item 8. The scenario for Item 8 was: When 

Spot sits, his owner gives him a treat, so Spot keeps sitting. The pre-test response in 

this pair was “Positive Reinforcement,” and that was changed to “None of These” on the 

post-test.  
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Positive Punishment 

There were three test items for positive punishment: Items 1, 7, and 16. Post-test 

errors for positive punishment items are displayed in Figure 5. 

 
Figure 5. Positive contingency error scatterplot. 

 
• Item 1. For Item 1, there were two post-test errors. The scenario for Item 1 

was: When Sally’s mom pointed at her shoes, Sally put on her shoes. Then, her mom 

gave her a high five. Now, Sally doesn’t put her shoes on when her mom points at them 

anymore. Responses to these items did not change from pre- to post-test. Both 

responses for one item pair were “Positive Reinforcement,” and both responses for the 

other item pair were "None of These." 

• Item 7. There were no post-test errors on Item 7. The scenario for Item 7 was: 
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Robert was kicking his neighbor’s seat in class. His teacher yelled at him in front of 

everyone now he kicks his neighbor’s chair less often when his teaching is looking.  

• Item 16. There was one post-test error on Item 16. The scenario for Item 16 

was: The dog, Tess, is always given a toy when she comes to the door quickly. She 

started going to the door more slowly then stopped going to the door altogether. The 

pre-test response for this item pair was “None of These," and the post-test response 

was "Negative Punishment."   

Negative Contingencies 

Negative Reinforcement 

There were two test items for negative reinforcement: Items 6 and 14. Figure 6 

displays details for all negative reinforcement post-test errors. 

• Item 6. There were four post-test errors on Item 6. The scenario for Item 6 

was: On Tuesday, Billy went to the grocery store and saw his co-worker near the 

produce section. He walked the other way and didn’t have to talk to her. Now every time 

he goes to the store, he walks away from the produce section (in case she’s there 

again). Two of the incorrect post-test responses came from item pairs where the pre-

test response was correct. Responses from both item pairs were changed to “Positive 

Reinforcement” on the post-test. For the two remaining item pairs, one pre-test 

response was "Not Sure," and the other was "None of These." Both post-test responses 

were "None of These." 

• Item 14. Item 14 had three post-test error item pairs. The Item 14 scenario 

was: Biscuit barks; then, his handler takes his harness off. Now, he barks even more 

loudly so that someone will take his harness off. The responses were correct for two 
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item pairs on the pre-test. For the first pair, the correct response was changed from 

“Negative Reinforcement” to "None of These," and the second response was changed 

to "Positive Reinforcement." For the third error, the pre-test response for this item pair 

was "Negative Punishment," and the post-test response was "Positive Reinforcement." 

Negative Punishment 

There were three test items for positive punishment: Item 3, 9, and 11. Figure 6 

displays details for all negative punishment post-test errors. 

 
Figure 6. Negative contingency error scatterplot. 

 
• Item 3. There were four post-test errors on Item 3. The Item 3 scenario was: 

Every time Gizmo starts chewing something up, his owner takes it away for a while. He 

doesn't chew on things as much now. For two of these pairs, the correct response was 
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changed to “Negative Reinforcement." For the remaining two errors, pre-test responses 

were “Positive Punishment” and "Negative Reinforcement," and the post-test responses 

were both "Negative Reinforcement." 

• Item 9. For Item 9, there were two post-test errors. The scenario for Item 9 

was: Elizabeth was running and dropped her ice cream. She doesn’t run when she’s 

holding ice cream anymore. For these two errors, the responses did not change from 

pre-test to post-test. Both responses were “Positive Punishment” for one item pair and 

“Negative Reinforcement” for the other item pair.  

• Item 11. For Item 11, there were four post-test errors. The scenario for Item 

11 was: Jimmy loves dogs. He sees a dog and runs toward it. The dog runs away from 

him. The next time he moves more slowly toward the dog. For one item pair, the correct 

pre-test response was changed to “Negative Reinforcement” on the post-test. The pre-

test responses for the remaining three item pairs were “Negative Reinforcement,” 

“Negative Reinforcement,” and "None of These." The post-test response for all three 

item pairs was "Negative Reinforcement." 

Nonexamples and Ambiguous Contingency  

Nonexamples 

There were four items for contingency nonexamples: Items 4, 10, 13, and 15.  All 

errors for these items are displayed in Figure 7.  

• Item 4. There was one post-test error for Item 4. Item 4 read: Tina was very 

superstitious. She rubbed her lucky charm before her softball game, and they won. The 

response to this item was “Positive Reinforcement” on both the pre-test and the post-

test.  
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Figure 7. Nonexamples and ambiguous contingency error scatterplot.  
 

• Item 10. Item 10 also had one post-test error. The scenario for Item 10 was: 

When it was her birthday, Nancy was given some chocolate cake. The response on the 

pre-test was correct, and the post-test response was “Positive Reinforcement.”  

• Item 13. There were no post-test errors made on Item 13. The scenario for 

Item 13 was: Layne was rolling around in some poison ivy because she didn’t know 

what it was. 

• Item 15. There were no errors made on Item 15. The text for this item was 

Muffy had a carrot and some water in her cage. Muffy’s owner took her carrot away. 

Ambiguous Contingency 

There was one ambiguous contingency item. The details for this error are 
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displayed in Figure 7. 

• Item 12. There was one error for this test item. The Item 12 scenario was: 

When Troy gets into his car after school, it's really hot, so every day, he turns the air 

conditioner on, and it gets cooler. For item pair, the response was “None of These” for 

both the pre- and post-tests. 
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CHAPTER 4 

DISCUSSION 

Overall Summary 

The results of this study showed that overall, participants improved their 

performance after this program. Participants began the study already having known 

67.71% of the content. After completion of the program, participants answered an 

additional 23.26% of the test items correctly. On the post-test, 90.97% of the items were 

answered correctly. Positive reinforcement, positive punishment, nonexample items, 

and the ambiguous contingency item had the best outcomes. Negative reinforcement 

and negative punishment had the worst outcomes.  

Positive Reinforcement 

There were three errors on items that should have been identified as “Positive 

Reinforcement.” Two of these errors appeared on Item 5. Item 5 stated: Jen’s brother 

cried and screamed as loud as he could then Jen pinched him. Now he cries and 

screams more when she’s around. Both errors were the Incorrect to Incorrect type. On 

the pre-test, participants responded with "Positive Punishment" and "Not Sure," and 

they both changed their responses to "Negative Reinforcement." These errors suggest 

that the teaching program needs more instruction in identifying consequences, 

discriminating the presentation and removal of consequences, and the term "negative." 

Specifically, the teaching should include more far-out examples of consequences, 

close-in nonexamples of presented and removed consequences, and more practice 

applying the term “negative.” In addition, including examples in which the consequence 

is the same for each type of contingency. The third error appeared on Item 8. Item 8 
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stated: When Spot sits, his owner gives him a treat, so Spot keeps sitting. This error 

was the Correct to Incorrect type. The pre-test response was correct, and it was 

changed to “None of These” on the post-test. This suggests that more instruction is 

needed in identifying examples of reinforcement, where the performance was being 

maintained and not increasing. More varied and far-out examples of reinforced 

performances should be included in the program.  

Positive Punishment 

There were three errors on items that should have been identified as “Positive 

Punishment.” Two of these errors appeared on Item 1. Item 1 stated: When Sally’s mom 

pointed at her shoes, Sally put on her shoes. Then, her mom gave her a high five. Now, 

Sally doesn’t put her shoes on when her mom points at them anymore. Both errors on 

this item were the Incorrect to Incorrect type. The participants’ responses did not 

change from pre-test to post-test. One participant responded with “Positive 

Reinforcement” on both tests, and the other participant responded with “None of These” 

on both tests. These errors suggest that the teaching program needs to include more 

instruction related to performance decreases over time, and identifying examples and 

nonexamples of contingencies. More specifically, it should include additional example-

nonexample pairs of performance changes and more practice in identifying the critical 

features of contingencies in scenarios. The third error appeared on Item 16. Item 16 

stated: The dog, Tess, is always given a toy when she comes to the door quickly. She 

started going to the door more slowly then stopped going to the door altogether. The 

error for this item was the Incorrect to Incorrect type. The pre-test response for this item 

was "None of These" and the post-test response was "Negative Punishment." This error 
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suggests that the program needs more instruction on identifying negative consequences 

and discriminating those from positive consequences. These additions should include 

additional far-out examples of withdrawn consequences and close-in nonexamples of 

presented consequences. 

Negative Reinforcement 

There were seven errors on items that should have been identified as “Negative 

Reinforcement." Four of these errors appeared on Item 6. This item stated: On 

Tuesday, Billy went to the grocery store and saw his co-worker near the produce 

section. He walked the other way and didn’t have to talk to her. Now every time he goes 

to the store, he walks away from the produce section (in case she’s there again). Two 

errors on this item were the Correct to Incorrect type. For both item pairs, the correct 

response was changed to "Positive Reinforcement." These errors suggest that the 

teaching program needs more instruction on consequences. Specific additions to the 

program should include more example-nonexample pairs of different consequence 

types and more practice discriminating between presented and removed consequences. 

There were also two errors on Item 6 that were Incorrect to Incorrect type. The pre-test 

responses were "Not Sure" and "None of These." Both post-test responses were "None 

of These." These errors suggest that the instruction should include more practice 

identifying each critical feature of the contingency. Three errors appeared on Item 14. 

The scenario for Item 14 was: Biscuit barks; then, his handler takes his harness off. 

Now, he barks even more loudly so that someone will take his harness off. Two errors 

were the Correct to Incorrect type. The post-test responses for these two item pairs 

were “None of These” and “Positive Reinforcement.” One Item 14 error was the 
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Incorrect to Incorrect type. The pre-test response for this item-pair was "Negative 

Punishment," and the post-test response was "Positive Reinforcement." These errors 

are the same as post-test errors made for Item 6, and they further demonstrate the 

need for the described additions to the teaching program. 

Negative Punishment 

There were ten errors on items that should have been classified as “Negative 

Punishment.” Four of these errors appeared on Item 5. Item 3 stated: Every time Gizmo 

starts chewing something up, his owner takes it away for a while. He doesn't chew on 

things as much now. Two errors for Item 3 were the Correct to Incorrect type. For both 

item pairs, the correct pre-test response was changed to "Negative Reinforcement." 

Two item pairs for Item 3 were the Incorrect to Incorrect type. The pre-test responses 

for these item pairs were "Positive Punishment" and "Negative Reinforcement." The 

post-test responses for both item pairs were "Negative Reinforcement." All post-test 

errors for this item were the same. This suggests that the teaching program needs more 

instruction regarding different dimensions upon which performances can change as well 

as more examples of how performances can decrease over time. These additions to the 

program should include more examples of performances changing along various 

dimensions. Also, additions should include more practice identifying examples and 

nonexamples of performance decreases, especially when the wording is ambiguous 

(e.g., when the performance does not decrease to zero levels). Two errors appeared on 

Item 9. Item 9 was: Elizabeth was running and dropped her ice cream. She doesn’t run 

when she’s holding ice cream anymore. Both errors for this item were the Incorrect to 

Incorrect error type. One pair of responses were “Positive Punishment” on the pre-test 
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and post-test. The second pair of responses were “Negative Reinforcement” to 

“Negative Reinforcement.” These errors suggest that the teaching program needs to 

include additional instruction on discriminating positive from negative consequences as 

well as performance changes over time. Specific additions should include more 

matched example-nonexample pairs of positive and negative consequences as well as 

increases and decreases in performances over time. Four errors appeared on Item 11. 

The scenario for Item 11 was: Jimmy loves dogs. He sees a dog and runs toward it. The 

dog runs away from him. The next time he moves more slowly toward the dog. One 

error was the Correct to Incorrect type. “Negative Punishment” was changed to 

“Negative Reinforcement” for this item pair. Three errors were the Incorrect to Incorrect 

type for Item 11. “Negative Reinforcement” was the response on both the pre-test and 

post-test for two of the three pairs. For one pair, the pre-test response was "None of 

These." The post-test response was "Negative Reinforcement." These errors show the 

same patterns as those of Item 9. These errors are consistent with other negative 

punishment errors and suggest that more instruction is needed for performance 

changes over time, namely, identifying decreases. The instruction should include more 

far-out examples of decreases in performances and more dimensions along which a 

performance can vary. Also, more practice should be added to teach the discrimination 

between reinforced and punished performances.   

Nonexamples 

There were two errors on items that should have been identified as contingency 

nonexamples. One error appeared on Item 4. Item 4 stated: Tina was very superstitious. 

She rubbed her lucky charm before her softball game, and they won”. The error on this 
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item was the Incorrect to Incorrect type. The pre-test and post-test responses were 

"Positive Reinforcement." This error suggests that the teaching program should include 

more practice identifying the critical features of a contingency. More specifically, more 

matched examples-nonexamples pairs would highlight the differences between 

contingencies and noncontingencies. The second error appeared on Item 10. Item 10 

read: When it was her birthday, Nancy was given some chocolate cake. This error was 

the Correct to Incorrect type. The correct pre-test response was changed to "Positive 

Reinforcement." This error suggests, like the item before it, that the program needs to 

include more practice discriminating contingencies from noncontingencies. 

Ambiguous Contingency 

There was one error on the ambiguous contingency item. The scenario for Item 

12 stated: When Troy gets into his car after school, it's really hot, so every day, he turns 

the air conditioner on, and it gets cooler. The error was the Incorrect to Incorrect error 

type. The response on the pre-test and post-test was "None of These." This error 

suggests that additional practice is needed in distinguishing contingencies from 

noncontingencies. The program should include practice aimed at identifying 

contingency critical features in contingency and noncontingency scenarios. 

Summary 

The recommendations made for improving the teaching program can be 

categorized into three major areas. The first area is identifying if there is a change in 

performance and the type of change that occurred. Errors on the post-test included 

treating contingencies with maintained performances as something other than 

reinforcement, treating contingencies with decreased performances as something other 
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than punishment, and in general, learners’ definitions of performance dimensions were 

too narrow. The second area is identifying if a consequence is present and whether a 

consequence was presented or withdrawn. Some scenarios that did not contain 

consequences were treated as examples of contingencies. Other errors were the result 

of faulty discriminations between presented and removed consequences. There were 

also some errors in applying the term “negative” as it relates to the removal or 

withdrawal of consequences. The third area was identifying all the elements of the 

contingency. Errors occurred when all critical features of the contingency were present, 

but learners responded as if there was no contingency.  Errors also occurred when one 

or more critical features were absent, but learners responded as if there was a 

contingency. The prescriptions for each of these error types include additional sets of 

teaching stimuli. These sets should include more varied examples, including far-out 

examples of reinforced performances and far-out examples of consequences. The 

program should also include more matched example-nonexample pairs of three types: 

increases and decreases in performances, presentation and withdrawal of 

consequences, and contingencies and contingency nonexamples. Additional practice 

sets using novel stimuli for each of these areas should also be included in the teaching 

program. In summary, the next iteration of the teaching program should expand the 

teaching and practice sets for the following: increasing, maintaining, and decreasing 

performances, presented and removed consequences, and elements of the 

contingency. 

Limitations  

The overall summary revealed some limitations of this study. One limitation was 
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that the minimal rational sets of examples and nonexamples used in the program were 

insufficient to produce correct post-test responses consistently. Merely increasing the 

number of stimuli included in teaching and practice sets could make a difference in 

future outcomes. Additionally, the examples and nonexamples used in this program as 

well as the situations used for test items were written based on the researcher’s 

experience. Because of this, these examples, nonexamples, and test items may have 

provided faulty information about the typical real-life contingencies in the described 

settings. It is also likely that they do not depict the full range of opportunities, 

performances, and consequences found in those contexts. A better alternative to merely 

including additional teaching and practice sets created by the researcher, would be to 

use information from individuals working in these settings to create more appropriate 

and relevant stimulus sets, practice sets, and test items. 

Another limitation of this study was the lack of procedural control. The entirety of 

this study was conducted remotely. Though this allowed access to a broader range of 

participants, the researcher was unable to control for extraneous variables. Some of 

these variables were time-based and included the time between pre-test completion and 

the start of instruction, the instructional program duration, and the time between 

instruction completion and the post-test. Because these variables were not controlled, 

they could not be considered though they may have impacted the instructional 

outcomes. Additionally, a broad sample of participants was included, but not enough 

demographic data were gathered. Variables including English-language proficiency, 

prior experiences with the learning content, and prerequisite skills may have impacted 

these results, but could not be considered in the analysis.  
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Conclusion 

Overall, examining how responses changed or did not change from pre-to post-

test allowed for specific recommendations about each participant’s future instructional 

needs. The types of errors made on the post-test also provided context regarding the 

relations learned from the program, whether or not those were the intended relations. 

The use of scatterplots (Touchette, MacDonald, & Langer, 1985) to display these data 

made it possible to see patterns in responses in ways that other data displays would not 

allow. The scatterplots permitted the researcher to examine response patterns for 

individual test items and specific groupings of test items. These patterns were made 

visible by entering the error type into each scatterplot space. The amount participants 

knew before the program, how much they learned, how much the program interfered 

with prior learning, and how much the program did not correct were easily and quickly 

determined using visual analysis. Displaying response change data on scatterplots 

could also help evaluate each individual’s mastery of these concepts. Since each row of 

the scatterplot represents a single participant's data, it would be possible to quickly 

analyze what students learned from the program and what instructional additions would 

benefit each individual. In this way, the program could be used as a diagnostic tool for 

students. An instructor could determine what students have already learned from the 

program and what areas require further instruction for the entire class or for any 

student. This performance evaluation method could also be used for other types of 

learning content if an appropriate content analysis is completed and corresponding test 

items are created. By using this method, clinical and teaching decisions could be 
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informed, not only by what responses participants give after instruction but by how the 

instructional program changed the stimulus control and behavior for each participant.  

The program used in this study contained a minimal number of instructional 

stimuli and practice exercises. Making the recommended additions to the program's 

stimulus and practice sets could improve the program. Additionally, including more 

diverse examples that accurately reflect the everyday contingencies could help to 

improve the instruction. Specifically, tailoring these diverse examples to specific 

audiences could help to better prepare individuals working within these settings.  
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APPENDIX A 

PRE-/POST-TEST 
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A Program to Teach the Operant Quadrant 

Pre-Test 

For each scenario, choose whether it describes positive reinforcement, negative 
reinforcement, positive punishment, negative punishment, or none of these for the person or 
animal named in the scenario.  If you aren’t sure, select ‘not sure’. 

 
1. Sally’s mom pointed at her shoes. Sally took her shoes off, then her mom gave her a high 

five. Now, she doesn’t put her shoes on when her mom points at them anymore. 
 

______ Positive Reinforcement    ______ Positive Punishment 
______ Negative Reinforcement                                ______ Negative Punishment 
______ None of these     ______ Not sure 

 
2. When Skyla’s trainer says, “Speak,” Skyla speaks, and her trainer gives her a cracker 

every time. 
 

______ Positive Reinforcement    ______ Positive Punishment 
______ Negative Reinforcement                                ______ Negative Punishment 
______ None of these     ______ Not sure 

 
3. Every time Gizmo starts chewing something up his owner takes it away for a while. He 

doesn’t chew on things as much now. 
 

______ Positive Reinforcement    ______ Positive Punishment 
______ Negative Reinforcement                                ______ Negative Punishment 
______ None of these     ______ Not sure 

 
4. Tina was very superstitious. She rubbed her lucky charm before her softball game, and 

they won.   

•  

______ Positive Reinforcement    ______ Positive Punishment 
______ Negative Reinforcement                                ______ Negative Punishment 
______ None of these     ______ Not sure 

 
5. Jen’s brother cried and screamed as loud as he could then Jen pinched him. Now he 

cries and screams more when she’s around. 
 

______ Positive Reinforcement    ______ Positive Punishment 
______ Negative Reinforcement                                ______ Negative Punishment 
______ None of these     ______ Not sure 
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6. On Tuesday, Billy went to the grocery store and saw his co-worker near the produce 

section. He walked the other way and didn’t have to talk to her. Now every time he goes 
to the store, he walks away from the produce section (in case she’s there again). 

•  
______ Positive Reinforcement    ______ Positive Punishment 
______ Negative Reinforcement                                ______ Negative Punishment 
______ None of these     ______ Not sure 

 
7. Robert was kicking his neighbor’s seat in class. His teacher yelled at him in front of 

everyone now he kicks his neighbor’s chair less often when his teaching is looking. 
 
______ Positive Reinforcement    ______ Positive Punishment 
______ Negative Reinforcement                                ______ Negative Punishment 
______ None of these     ______ Not sure 

•  
8. When Spot sits, his owner gives him a treat, so Spot keeps sitting. 

 
______ Positive Reinforcement    ______ Positive Punishment 
______ Negative Reinforcement                                ______ Negative Punishment 
______ None of these     ______ Not sure 

 
9. Elizabeth was running and dropped her ice cream. She doesn’t run when she’s holding 

ice cream any more. 
 

______ Positive Reinforcement    ______ Positive Punishment 
______ Negative Reinforcement                                ______ Negative Punishment 
______ None of these     ______ Not sure 

 
10. When it was her birthday, Nancy was given some chocolate cake. 

 
______ Positive Reinforcement    ______ Positive Punishment 
______ Negative Reinforcement                                ______ Negative Punishment 
______ None of these     ______ Not sure 

 
11. Jimmy loves dogs. He sees a dog and runs toward it. The dog runs away from him. The 

next time he moves more slowly toward the dog. 

•  
______ Positive Reinforcement    ______ Positive Punishment 
______ Negative Reinforcement                                ______ Negative Punishment 
______ None of these     ______ Not sure 
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12. When Troy gets into his car after school it’s really hot, so every day he turns the air 
conditioner on and it gets cooler. 

•  
______ Positive Reinforcement    ______ Positive Punishment 
______ Negative Reinforcement                                ______ Negative Punishment 
______ None of these     ______ Not sure 

 
13. Layne was rolling around in some poison ivy because she didn’t know what it was. 

 
______ Positive Reinforcement    ______ Positive Punishment 
______ Negative Reinforcement                                ______ Negative Punishment 

______ None of these     ______ Not sure 
 

14. Biscuit barks then his handler takes his harness off. Now, he barks even more loudly so 
that someone will take his harness off. 
 

______ Positive Reinforcement    ______ Positive Punishment 
______ Negative Reinforcement                                ______ Negative Punishment 
______ None of these     ______ Not sure 

 
15. Muffy had a carrot and some water in her cage. Muffy’s owner took her carrot away. 

 
______ Positive Reinforcement    ______ Positive Punishment 
______ Negative Reinforcement                                ______ Negative Punishment 
______ None of these     ______ Not sure 

 
16. The dog, Tess, is always given a toy when she comes to the door quickly. She started 

going to the door more slowly then stopped going to the door altogether. 
 

______ Positive Reinforcement    ______ Positive Punishment 
______ Negative Reinforcement                                ______ Negative Punishment 
______ None of these     ______ Not sure 
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APPENDIX B 

QUADRANT TEACHING BOOKLET



43 



44 



45 



46 



47 



48 



49 



50 



51 



52 



53 



54 



55 



56 



57 



58 



59 



60 



61 



62 



63 



64 



65 



66 



67 

 



68 

APPENDIX C 

QUADRANT FEEDBACK BOOKLET
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APPENDIX D 

QUADRANT PRE-/POST-TEST ANSWER KEY
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Item Number Correct Response(s) 
1 Positive Punishment 
2 Positive Reinforcement 
3 Negative Punishment 
4 None of These 
5 Positive Reinforcement  
6 Negative Reinforcement 
7 Positive Punishment 
8 Positive Reinforcement 
9 Negative Punishment 
10 None of These 
11 Negative Punishment 
12 Positive Reinforcement, Negative Reinforcement, Not Sure 
13 None of These 
14 Negative Reinforcement 
15 None of These 
16 Positive Punishment 
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APPENDIX E 

ALL ITEM PAIRS SCATTERPLOT 
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