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Why Problem Solving is Important 

Current problem-solving standards for math 
curricula demonstrates: 
 

‘‘a shift from a behaviorist approach of teaching 
rote learning of facts and procedures to a 
constructivist approach’’  
 

(Butler et al., 2001, p. 20; cited in Neef et al., 2003) 
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Agenda 

1. Conceptualizations of problem-solving 
 

2. Applied studies on problem-solving  
 

3. Clinical applications of problem-solving 
 

4. Let’s discuss and share ideas 



Conceptualizations of Problem Solving 

1. Problems 

2. Problem solving and examples 

3. Response strength and the repertoire 

4. Multiple control and joint control 

5. Problem solving strategies 

 



What’s your problem? 

 

What are some problems you face? 

 

How do you define a “problem”? 



Skinner’s Definition of a “Problem” 

“In the true ‘problem situation’ the organism has no 
behavior immediately available which will reduce 
the deprivation or provide escape from aversive 
stimulation” (Skinner, 1953) 



Three Criteria of a Problem 
 (Donahoe & Palmer, 1994) 

1. The target response is in your repertoire 
 

2. The target response is scheduled for 
reinforcement 
 

3. The current SD and environmental context are not 
enough to directly evoke the target response 



Solving a Problem 
 

How did you solve (or attempt to solve)  

your problem? 
 



The Behaviors of Problem Solving 

ANTECEDENT BEHAVIOR CONSEQUENCE 

MO 
 

(Aversive Stimulation  
or Deprivation) 

 

+ 
 

SD 

(Stimulus that signals 
availability of 

reinforcement) 
 

 

Precurrent / 
Mediating Responses 

  
Target Response  

Problem is 
Solved! 

(Reduction in  
Aversive Stimulation 

 or Deprivation)  



 

FINDING YOUR KEYS 
 

ANTECEDENT 
 

BEHAVIOR 
 

CONSEQUENCE 
 

MO 
 

Need to go to work,  
no keys 

 

+ 
 

SD 

Clock with time  
to leave for work 

 
 

Precurrent / 
Mediating Responses 

Looking around 
Picking things up 

  
 

Target Response  
Looking at the keys 

Reinforcer 
Presence of the keys 



 

RECALLING THE PAST 
 

ANTECEDENT 
 

BEHAVIOR 
 

CONSEQUENCE 
 

MO 
 

Current value of  
listener’s response 

 

+ 
 

SD 

“What did you do 
 last weekend?” 

 
 

Precurrent / 
Mediating Responses 

Intraverbal  
(“Saturday it was raining”) 

Self-Questioning  
(“Where did I go? Who did I see?”) 

Visualization  
(close eyes and picture the rain, your 

house, your friends) 

 
Target Response  
“I watched a movie” 

Reinforcer 
Verbal Response  

“Which one?” 



Definition of Problem-Solving 

“Problem-solving may be defined as any 
behavior which, through the manipulation of 
variables, makes the appearance of a solution 
more probable” (Skinner, 1953) 



Definition of Problem-Solving 

“The behavior of supplementing or 
manipulating discriminative stimuli until a 
particular response in the organism’s repertoire 
becomes prepotent over many other responses 
that are changing in probability.  These 
manipulations are terminated when the original 
contingency (the problem) is satisfied.” 
(Donahoe & Palmer, 1994) 



1. Response Strength 

“The behavior of supplementing or 
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particular response in the organism’s repertoire 
becomes prepotent over many other responses 
that are changing in probability.  These 
manipulations are terminated when the original 
contingency (the problem) is satisfied.” 
(Donahoe & Palmer, 1994) 



Response Strength (Palmer, 2009) 



Response Strength (Palmer, 2009) 



Multiple Control  
(Palmer, 2009; Palmer, 2014) 

What antecedent variables evoke your behavior? 
Example: What antecedent variables evoke the behavior of 
ordering food in a restaurant? SD: What would you like? 

 

• Audience: who you’re eating with 
 

• MOs: how long since you ate particular foods? 
 

• Contextual stimuli: 

(1) How much $ you have  (4) What foods are on the menu 

(2)  Type of restaurant    (5) Presence of waiter/waitress 

(3) What others are ordering         



 

Joint Control (Lowenkron, 1991) 
 

Find a dog, horse, and rat 

 in the following array 





 

Joint Control (Lowenkron, 1991) 
 



 

Joint Control (Lowenkron, 1991) 
 

 

How did you solve that? 

 

What verbal operants did you engage in? 

– Echoic 

– Tact 



 

Joint Control (Lowenkron, 1991) 
 

                      Echoic           +    Tact            =   Selection Response  
                                           

      
Dog, Horse, Rat 
Dog, Horse, Rat 
Dog, Horse, Rat 

 
 
 
 

 
 
 
 

 
 

  

I found  
Them! 

    Precurrent Behavior Target Response 

  

Find: 
Dog, Horse,  

and Rat 
  

 
 



2. Supplementing & Manipulating 

“The behavior of supplementing or 
manipulating discriminative stimuli until a 
particular response in the organism’s repertoire 
becomes prepotent over many other responses 
that are changing in probability.  These 
manipulations are terminated when the original 
contingency (the problem) is satisfied.” 
(Donahoe & Palmer, 1994) 



How do we supplement or 
 manipulate discriminative stimuli? 

Donahoe & Palmer (1994) 

• Change our orientation 

• Physically manipulate the environment 

 



Donahoe & Palmer 
(1994) 

• Ask for advice 

• Look for instructions 

• Means-end analysis 

• Working backward 

• Breaking a problem 
into parts 

LaFrance & Miguel 
(2014) 

• Engage in intraverbal 
behavior  

 

Skinner (1953) 

• Engage in 
conditioned seeing 

 

How do we supplement or 
 manipulate discriminative stimuli? 



Five Problem Solving Studies 

Domain Skill Strategy 

Math 
Solving word 
problems 

Solving   
component parts 

Social Skills 
Initiating social 
interactions 

Rules 

Communication Manding using PECS 
Recombining 
behavioral units 

Communication 
Intraverbal 
categorization 

Rules 

Communication 
Intraverbal 
categorization 

Visual imagining 



Common in all 5 Studies 

No prompting, prompt fading, reinforcement – 
no direct training – on target behavior/skill 

 

Prompting, prompt fading, and reinforcement 
on precurrent behaviors that students had to 
use to emit target/current behavior 



2 students with DD  
 
19 and 23 years old 
 
IQs: 46 and 72 





• Trainer trained each component one at a time 
• One word problem per trial; 10 trials per session 
• Modeling and praise for training 





• Younger students: autism, typical 

• Multiplication and division 

• Self-checking procedure 

• Assessed without spaces 



• 3 students with intellectual disability 
• Ages: 18, 16, 18 
• IQs: 58, 65, 45 

• Work: dishwashing 
• Work: break 



Dependent Variables 

• Initiations: begin conversation, change topic 
 

• Expansions: continue conversation 
 

• Terminating: appropriately end conversation 
 

• Mumbling: non-understandable utterance 



Procedures 

Baseline: audiocassettes recording for 30 min 

 

Role-Playing Training 

– Instructor showed a picture of a situation 

– Example: A client approaches you at work. What 
are you supposed to say? 

– Correct (greet)  praise, rationale, role play 

– Incorrect  explain, rationale, modeling, role play 



Problem-Solving Training 

Show picture, explaining, modeling, praise (30 min) 
 

Rule 1: decoding – “What’s happening?” 
 

Rule 2: decision – describe 3 available choices 
 

Rule 3: test each alternative – “What might happen if?” 
 

Rule 4: decision – “Which is better?” 
 

Rule 5: select the behavioral response 
 

Rule 6: emit the behavioral response 
 

Rule 7: evaluate – “How did I feel about how it went?” 





• 2 boys with autism (ages 4 and 5) 
• Prerequisite: MTS color, shape, action 
• Prerequisite: use PECS 



Marckel, Neef, & Ferreri (2006) 



“when presented with a 
problem (the unavailability 
of a single specific graphic 
symbol to communicate a 
request for a desired item), 
the children used a novel 
synthesis of responses or 
precurrents (selecting 
descriptors from different 
stimulus classes) that 
generated a reinforceable 
(current) response (a mand 
that produced the desired 
item).” (p. 112) 
 
Discrimination and 
generalization are required 



Both studies: 4 typically developing preschoolers 





Sautter, LeBlanc, Jay, Goldsmith, & Carr (2011) 

2 more categories: 
 

Vehicles 
– Land 

– Water 

– Air 
 

Kitchen items 
– Appliances 

– Dishes 

– Utensils 
 



Test: “Tell me some animals” 
 

Training 

• Multiple tact training 1: item + group (sheep & farm) 

• Multiple tact training 2: group + cat. (farm & animal) 

• Intraverbal training 1: Tell me some farm animals 

• Intraverbal training 2: Tell me the groups of animals 

• Med. response training 1: What are your 4 rules? 

– Say 3 groups, pick a group, pick another, say the last 

• Med. response training 2: What’s your 1st rule? 2nd? 

• Med. response training 3: Exp. modeled rule use 

Prompts: Use your rules…next rule 













Kisamore, Carr, & LeBlanc (2011) 





Kisamore, Carr, & LeBlanc (2011) 
• Tact training  “put it in the picture” 

• Subcategory IVT: e.g., “What are some places animals go?” 

• Multiple tact training: item + place, place + category 

• Visual imagining training 

– Show scene and tell child to “look at the place” 

– Experimenter closed eyes and made screen go gray 

– “I see an [item]” and that item appeared on the screen, and the others 

– “Now your turn. Close your eyes. Imagine the place. What do you see?” 

– Fading of screen 

• Visual imagining prompts: “Remember, you can imagine,” tact 
prompts 

• Visual imagining prompts + rule (“I can imagine places and say what 
I see”) 







Problem Solving Matrix 



Clinical Applications - Communication 

Skill: Initiating Conversations 

Problem-Solving Strategy: Intraverbal Self-Questioning 





Clinical Applications – Communication 

Skill: Answering Questions and Recalling Past Events 

Problem-Solving Strategies: Visual Imagining or Keeping a Diary  



Clinical Applications – Social Skills 

Skill: Deciding Who Goes First in a Game 

Problem-Solving Strategy: Fair Decider Strategies 



Clinical Applications – Academic Skills 

Skill: Writing an Essay 

Problem-Solving Strategy: Brainstorming 



Discussion  

 

What other skills could be taught with 
a problem-solving approach? 
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