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CHAPTERR 8: 

SUMMARY Y 

Whenn people engage in "inductive learning" they try to induce general rules from a 

sett of specific examples. These rules are general in the sense that they cover a larger 

portionn of the problem space than which has actually been explored. The examples 

thatt are at the basis of these rules can either be generated by the learner or they 

cann be provided by an external entity. If the examples are generated by the learner, 

inductivee learning is often referred to as a "scientific" discovery process, in analogy 

too the way scientific research is being conducted. Due to the active character of the 

learningg process, combined with "exploration and discovering", it has been claimed 

thatt this is a good way of acquiring robust knowledge in a new domain. However, 

experimentall  studies do not seem to support this claim. Learners learn only very 

littl ee during inductive learning sessions. One of the questions that this thesis is based 

onn is about the reason for these relatively disappointing results. Three different tasks 

andd the respective behavior of learners have been studied to answer this question. 

Ann important aspect is how the learner's behavior is measured. Instead of focusing 

onn properties of the learners that explain the variance in learning results, as is often 

done,, this thesis focuses on the interaction between the behavior and knowledge of 

thee learner and the aspects on which the behavior is measured. 

Beforee discussing inductive learning in adults, a developmental study is presented 

thatt is related to inductive learning. In contrast to learning in a school-setting or dur-

ingg most psychological experiments, it is uncommon for young children to get cor-

rectnesss feedback on their cognitive behavior. Chapter 2 describes a computational 

modell  that simulates children's behavior on the balance scale task. In a balance-scale 

setting,, a child is presented a balance scale on which weights are placed left and right 
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off  the fulcrum. The child has to predict to which side the balance will tilt . The 

modell  presented in Chapter 2 can, in contrast to all existing models of balance scale 

behavior,, explain the behavior of children, both in situations with and without feed-

back.. This model also shows that an interaction between a simple rule ("search for 

differences")) and a number of psychologically grounded assumptions is sufficient to 

explainn the observed behavior. 

Thee other chapters are focussed on more traditional inductive learning tasks. Chap-

terr 3 and 4 focus on the Peter-task. A learner in a Peter-task has to discover how 

thee nominal independent variables determine the (semi-)continuous outcome on a 

dependentt variable. A learner has to select a value for each of the independent vari-

abless to construct an experiment, after which the outcome on the dependent variable 

iss presented. This is one of the tasks that suit the comparison between inductive 

learningg and "scientific research". However, the computational models presented in 

Chapterr 3 illustrate an important difference between the theories about the scientific 

methodd and the behavior of learners. The central topic in the scientific method is 

thee hypotheses; "good science" is focussed on the testing and revision of hypothe-

ses.. It is argued, based on the comparison between the models in Chapter 3 and 

thee observed behavior, that the behavior of learners in the Peter-task is not guided 

byy hypotheses. Instead, their behavior is guided by the layout of the task and their 

priorr knowledge of and assumptions about the variables in the task. Another aspect 

discussedd is that the amount of success as measured in the traditional tests is largely 

dependentt the prior knowledge and assumptions of the learner. Not because this 

priorr knowledge is tested during the post-test, but because the prior knowledge can 

guidee the learner to otherwise undiscovered knowledge. 

Thiss dependence on prior knowledge is the focus of Chapter 4. In this chapter, it is 

arguedd that the standard tests for measuring inductive learning are insufficient. If one 

iss interested in the quality of inductive learning, it is necessary to exclude anv task-

specificc influences. However, a test that solely measures the new gained knowledge 

iss not appropriate for measuring the quality of inductive learning skills given the 

influencee of prior knowledge on that test. Chapter 4 proposes a consistencv measure 

ass an alternative to knowledge-based tests that expresses the consistency between a 

learner'ss behavior and the post-test scores. This consistency measure is grounded by 

comparingg two different Peter-tasks, showing that the new score is less influenced by 
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changess in the task-setting. 

Bothh the dependent and the independent variables are made explicit to the learner in 

thee Peter-task. Although learners have to construct their experiments, they are not 

requiredd to figure out which variables might be relevant. Besides, the levels of the 

variabless in the Peter-task are discreet; only in very few cases can the real-world be 

categorizedd in such clear-cut nominal values. 

Optics,, the task discussed in Chapter 5, was especially designed to measure inductive 

learningg in a setting more close to the complex world as encountered outside the 

psychologicall  laboratory. The learner is presented an empy workbench on which the 

learnerr can place lamps and lenses. Learners can generate experiments by moving 

thee objects and changing the angle of the light beam originating from the lamps. An 

importantt feature of Optics is that the simulation is updated during all manipula-

tions,, yielding continuous experimenting instead of the discrete experimentation in 

thee Peter-task. The learning results in this task are often disappointing. The scores on 

thee post-test were comparable to those on the pre-test in the settings without guid-

ance.. Because of the less structured character of the Optics simulation the analysis 

methodss as discussed in Chapter 4 are not directly applicable to the analysis of be-

haviorr in Optics. A qualitative reasoning model was constructed to be able to analyse 

thee continuous experimenting in a discrete fashion. By analyzing the data using the 

qualitativee reasoning model it is shown that learners to possess adequate inductive 

learningg strategies, as was shown for the Peter-task. However, because it is not clear 

too learners what they have to discover and because one of the important variables is 

nott easily identified, a lot of learners decide to stop experimenting before all effects 

aree discovered. 

Chapterr 6 concludes this thesis by discussing the relations between the three tasks 

thatt are analyzed in the thesis. Based on the previous chapters this chapter introduces 

threee factors that determine the behavior of learners and their success during an 

inductivee learning session. According to the rationale behind the first factor, learners 

tryy to keep the derived knowledge as simple as possible. The second factor is involved 

withh the importance of prior knowledge in the guidance of the inductive learning 

process.. And "saliency", the third factor, is related to the importance of the saliency 

off  an unexpected outcome. 
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I ff  these factors are taken into account, the behavior of inductive learners is not as 

badd as the meager post-test results seem to suggest. 


