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the two problems that is incongruous. For example, the missionaries and cannibals 

problem was isomorphic to the book burners and book lovers problem in that they had 

similar initial and final goal states (i.e., in both problems one must find the best route 

to get six people across a river), the same objects (one boat and six people--three 

"good" and three "bad"), the same constraints (the boat can only hold two people, one 

person must be in the boat for each crossing, and the "bad people" cannot outnumber 

the "good people" at any time), and shared the same solution strategy (see 

Appendix I.) In contrast, the cannibal problem was considered to be nonisomorphic to 

the wine merchants problem. In these two problems, the initial and final goal states 

were different (transport driver, wine, horse, and cart across a raging river), there 

were a differing number of object types (four instead of two) and different constraints 

(the driver must battle a raging river and accommodate his tired horse), and they had 

somewhat different solution strategies (see Appendix I). 

Testin~ Problems 

During the final testing session, subjects were provided with two problems: the 

radiation problem and the jealous husbands problem (see Appendix J). As seen below 

in Figure 1, the radiation problem was isomorphic to the general, parade, and fireman 

analogies, and nonisomorphic to the jungle, wine merchants, and poisoned cups 

analogies provided during the training group sessions. As discussed in the procedure 

section, these six analogies were presented as partial analogies, and inclusion of the 

radiation problem in the testing session was designed to test the facilitating effects of 



General 
(partial) 

Parade - isomorphic 
(partial) 
Fireman --- .. 
(partial) · isomorphic 

Jungle nonisomorphic ..... 
(partial) ~ 
Wine Merchants - nonisomorphic ~ 

(partial) -------- · 
Poisoned Cups nonisomorphic 
(partial) -

Radiation 

Figure 1. Relationships between analogies presented during training group sessions 
and the radiation testing problem. 
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training with multiple partial analogies on the spontaneous generation of the solution to 

a target problem . 

As found in Figure 2, the jealous husbands problem was completely isomorphic 

to the missionaries and cannibals, book burners and book lovers, and hobbits and ores 

analogies, and nonisomorphic to the Renshaw, marching band, casino, three little pigs, 

and traveler analogies presented in the group sessions. As discussed in the procedure 

section, these analogies were completely solved during the training sessions. Thus, the 

jealous husbands problem was presented during the testing session to test the 

facilitating effects of training with multiple complete analogies on the spontaneous 



f0issionaires and Cannibals '---- . . 
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Book Burners and Book Lovers 
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(complete) ~-
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(complete) nonisomorphic 
Marching Band!_=== ==~ ---- ---,,.... 
(complete) ____. 
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(complete) -------- . 
Three Little Pigs - nonisomorphic 

(complete) 
Traveler -- nonisomorphic 
(complete) 

Jealous Husbands 

Figure 2. Relationships between problems presented during training group sessions 
and the jealous husbands testing problem. 

generation of the solution to the target problem. 

Testing problems were scored for the correctness of their solutions . Any 
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information that could identify subjects or their group membership was removed before 

scoring to eliminate experimenter bias. Using the original author's correct solution 

strategies, solution strategies from the testing session were scored and coded by the 

primary researcher and an undergraduate research assistant. Each subject received a 

score of either zero (an incorrect solution was derived) or one (a correct solution was 

derived) for each testing problem. For the complete target problem, participants, 

whether verbally or pictorially, had to follow exactly the prescribed sequence of 
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transportation provided by the original author (see Appendix H for the solution 

strategy) . For the partial problem, solutions were scored as correct if they either 

verbally or pictorially followed the following solution strategy: The doctor could direct 

multiple low-intensity rays toward the tumor simultaneously from different directions, 

so that the healthy tissue will be left unharmed, but the effects of the low-intensity rays 

will summate and destroy the tumor. Solution strategies that did not use multiple low

intensity rays from different directions or that violated any of the problem rules were 

scored as incorrect. Approximately 10% of the data were scored by both raters and 

compared for interrater reliability. This process was conducted one time for the partial 

problem, yielding a level of 1.00, and was repeated two times for the complete 

problem, yielding a level of .90. 

Procedure 

Recruitment 

Psychology 101 and 110 students were recruited for this study by being offered 

extra credit points and, to help ensure full participation, upon completion of the study 

they would be eligible to win one of four $50.00 cash prizes. In addition, to help 

ensure motivation and subsequent learning, participants were told that based on 

performance during training and testing, they may also be eligible to win one $200.00 

cash prize. Once they agreed to participate, each subject was administered the 

problem-solving ability test to determine his/her level of expertise and was then 


