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Human Problem-Solving: Standing on the shoulders of the giants♦ 

 
 

Dharmaraj Navaneetha Krishnan1 
 

 

 

 

“[M]y life, has a central theme, a unifying thread running through it. True, there 
are themes (again the plural), some of the threads brighter or thicker or stronger 
than others. Perhaps clearest is the theme of the scientist and teacher, carrying on 
his persistent heuristic search, seeking the Holy Grail of truth about human 
decision making.” 

 (Simon 1991, xviii; italics added) 

 

Abstract: 

Human problem-solving is a fundamental yet complex phenomena; it has fascinated and 
attracted a lot of researchers to understand, and theorize about it. Modeling and simulating 
human problem-solving played a pivotal role in Herbert Simon’s research program. Herbert 
Simon (along with Allen Newell and Cliff Shaw) was among the pioneers of Artificial 
Intelligence (AI), by interlinking cognitive psychology, economics, philosophy, and computer 
science through the research work on human problem-solving. His curiosity and work focused 
not on replicating the brain but to understand and replicate human problem solving techniques 
(which he often referred to as programs/algorithms). The main aim of this article is to trace the 
origins and paths that enabled Simon (Newell & Shaw) to further develop his (their) original 
ideas. 

Keywords: Human Problem-Solving, Decision-Making, Heuristic 

JEL Codes: D91, D83  

                                                             
♦ I’m ever thankful to my mentor, and dear friend, Prof. K. Vela Velupillai for inspiring and guiding me through 
various aspects of this paper – including the central idea! Alas, even he is not responsible for the remaining 
mistakes and infelicities in the paper, which is all mine.  
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1 Tracing the roots… 

“What questions should a theory of problem solving answer? First, it should 
predict the performance of a problem solver handling specified tasks. It 
should explain how problem solving takes place:  what processes are used, 
and what mechanisms perform these processes. It should predict the 
incidental phenomena that accompany problem solving, and the relation of 
these to the problem-solving process… It should show how changes in the 
attendant conditions– both changes “inside” the problem solver and changes 
in the task confronting him– alter problem-solving behavior.  It should 
explain how specific and general problem-solving skills are learned, and 
what it is that the problem solver “has” when he has learned them.”  Newell, 
Shaw, & Simon (1958, p. 151) 

The quest to understand the capabilities and limitations of human mind and thought 

processes – like, what one can know, how one can learn or understand has deep roots in 

philosophy – in the works of Socrates, Plato, Aristotle, Leibniz, Hume, Kant, Brentano, and 

others; in psychology – in the works of Wundt, Brentano, Külpe, Wertheimer, Koffka, Köhler, 

Selz, and Duncker; and, in mathematics – particularly in the work of Polya. To exhaustively 

trace the roots of research on thinking and thought process would be a huge and very 

challenging task. In this paper we confine our focus to the period from 1870s onwards till 

Newell-Shaw-Simon [NSS] human problem solving theory. The main focus of the paper is to 

trace the cognitive psychology roots of human problem solving, and as I explore them I will 

also consider/trace the influence of the philosophy roots and mathematics roots as well. In the 

second section, I will trace the development of modern cognitive psychology, from association 

theory to Gestalt theory. In the third section, I will discuss in detail the contribution of Selz, 

Duncker, and Polya to human problem solving program, and in the last section, I summarize 

and discuss possible future research paths.   

2 From Association to Gestalt psychology 

The modern experimental cognitive psychology, as we know it today, which played a 

pivotal role in developing Human problem-solving [henceforth, HPS] research program, 

originated, almost 150 years ago, with the works of Wilhelm Wundt2, his students and 

followers, in the late 1870’s in Leipzig. Wundt’s work (known as, the Leipzig School of 

                                                             
2 Wilhelm Wundt - the father of experimental psychology, was given a lab, in the University of Leipzig, in 1876, to conduct 
experiments for the course he was teaching. By 1879 Wundt began various experiments that were not part of his course work, 
which marked the start of what was to become one of the first and famous experimental psychology laboratories. Wundt’s 
contemporary at the time was Franz Brentano - whose work inspired and led to Gestalt psychology. For detailed study on 
theories of Brentano and Wundt, see Titchener (1921). 
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experimental psychology) focused and built upon the association theory – where relationships 

are reducible to images, and the association between two elements was founded empirically. 

The associationism (in terms of Apperception; Stimulus-Response approach; Structuralism) 

was useful in understanding the problem, accessing the memory, and finding solutions 

empirically, but these associative relationships had no logical and systematic considerations. 

Wundt held hypothesis that all the experience can be reduced or described in terms of sensory 

and imaginal elements, in a mechanistic way. 

While research at the Leipzig school was exploring new and innovative ways to deduce the 

theory of thinking to senses through association, Oswald Külpe - a student of Wundt, realized 

the limitation of association. He began setting up cognitive psychology lab in the University of 

Würzburg in 1896 with Karl Marbe, and joined later by Karl Bühler and Narziß Ach, which 

came to be known as the Würzburg School of experimental cognitive psychology (1886-1909). 

The research at Würzburg found interesting evidences that decision process often involved 

higher levels of cognitive processes - which is much more than what Wundt’s image oriented 

associative theory could explain. As Külpe observes (1912, p.1077, [Hoffmann & Stock, 

1996]); italics added),  

“[i]t used to be common not to have the subjects report after the experiment on 
everything they had experienced during the experiment. Thus only a rough picture was 
obtained… As soon as we began to make people experienced in self-observation to give a 
complete and impartial report immediately after the experiment on what they has 
experienced during the experiment, the necessity for inventing new conceptions and 
definitions became obvious. One discovered in oneself procedures, states, directions and 
acts which did not fit in with the system of older psychology. The subjects began to speak 
in the language of life and assign less importance to the presentation for their inner world. 
They knew and thought, they judged and understood, they grasped the meaning and saw 
connections without receiving any real help from occasionally occurring imagery.”  

The results reinforced the hypothesis that the cognitive process is not always aided by 

images alone but more predominately by imageless factors (like, will power, tasks [Aufgaben]) 

that help decision-maker use previous experience (knowledge) to systematically learn, adapt to 

new situations, by overcoming the obstacles, and pursue their goals.  

Researchers at Würzburg School viewed Edmund Husserl’s work on phenomenology as a 

fundamental approach to study thinking, and psychology - in general. Recognizing the 

importance of Husserl’s work, Bühler (1907, p.298) wrote,  

“Husserl has recently developed an original and very fruitful method, a kind of 
transcendental method. In general terms, he assumes that the logical norms can be fulfilled 



4 
 

and then asks himself what this allows us to infer about the processes that must be regarded 
as the bearers of these law-fulfilling events.”  

And later Messer (1914, p.64) wrote  

“[w]ith this method [i.e., the method of systematic experimental self observations of the 
Würzburg School] the phenomenological method- as Husserl himself, his students and his 
followers use it with respect to psychological objects, harmonises only too well… One 
notices precious little of the abyss that according to Husserl separates phenomenology from 
all psychologies”.  

He even went on to say phenomenology “is psychology – indeed it is psychology’s most 

basic part” (Messer, 1914, p.66). The influence of Husserl’s work on Würzburg School was 

very evident and further research was carried out to investigate and validate phenomenology 

“in an experimental way” 3 (Aster, 1908, p. 62).  

In contrast to the associative theory of the Leipzig School, and the works of the Würzburg 

School4, the school of Gestalt5 psychology – founded by Max Wertheimer6, Kurt Koffka, and 

Wolfgang Köhler - emphasized the holistic study of life experiences rather than studying it as 

individual pieces. The key principles of Gestalt systems are emergence, 

reification, multistability and invariance. Recognizing perception as one of the key elements 

for holistic thinking, Gestalt psychologists analyzed and theorized the governing laws that 

mind actively shapes perceptions (i.e., Gestalts, meaning shapes; forms, also implies of pattern, 

whole, configuration). The credo of Gestalt theory is, as Koffka puts it, the whole is other than 

the sum of the parts.  

The essential difference between the Gestalt School and the Würzburg School is that 

Würzburgers theory is mechanical in its approach and does not allow emergence of novel 
                                                             
3 Aster (1908:62) a contemporary critic, commented “Bühler’s… experiments… are an attempt to check and confirm Husserl’s 
phenomenology in an experimental way” 
4 The distinction between the works of Würzburg school and Gestalt school, as pointed out by Simon (1999, p.3), “the 
Würzburgers, by and large, were reductionists who sought explanations in the form of mechanisms and thought of themselves 
as biologists; the Berliners [Gestalt psychologists] were much more holistic in their outlook, and often anti-mechanistic in their 
language.” 
5 Carl Stumpf – the “grandfather of Gestalt psychology”, played a pivotal role in establishing the Berlin School of experimental 
psychology. His students include Max Wertheimer, Kurt Koffka, Wolfgang Köhler, and others. Stumpf was a student of Franz 
Brentano; Brentano’s other students include Edmund Husserl, Christian von Ehrenfels, Sigmund Freud, and others. It is also 
interesting to note both Ehrenfels – who first formulated notions of Gestalt qualities (see Ehrenfels, 1890), and Husserl – 
founder of phenomenology, seem to have been inspired by Ernst Mach's Beiträge zur Analyse der 
Empfindungen (Contributions to the Analysis of Sensations, 1886), in formulating their very similar concepts 
of gestalt and figural moment, respectively. For more, see Humphrey (1951) & Smith (1988). 
6 Wertheimer got his doctoral degree under the supervision of Külpe at the University of Würzburg in 1904. His observation 
and study of phi phenomena (see Wertheimer, 1912) is considered to be the origin of the Gestalt School. Wertheimer’s other 
pioneering work was with children in class (see Wertheimer, Productive Theory, 1945) 
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productions and processes (Mandler & Mandler, 1964, pp. 234-235).  The Gestalt school was 

concerned with the factors of intelligent behavior, and how thinking happens in the actual real 

world. Köhler carried out pioneering studies on the mentality of Apes (1917 [1927: 151]). In 

his study, he found that when a problem was posed to the subjects, they did not act in a 

disorderly fashion out of impulses. Instead, there were periods of perplexity or quiet and, often, 

at the end of it came back with insightful solutions. Another founder of the Gestalt school, 

Wertheimer studying Productive Thinking7 emphasized by understanding the structure of the 

problem, and different levels of elements in it, one can reorganize the elements in such a way 

that with prior experience the restricting of the problem yields solutions. He even analyzed this 

phenomenon by giving different mathematical problems to children in a classroom, and how 

they solved similar or slightly modified problems (Wertheimer, 1945). The main objectives of 

Wertheimer and other Gestaltists’ research were to understand how does thinking work; how 

can one find insightful and new solutions; and, what enables them to think and find such 

solutions.  

3 Thinking and Methods: Selz, Duncker, Polya to NSS 

Otto Selz’s contribution to thought process is probably the major turning point in the 

history of research on thinking (Mandler & Mandler, 1964, p.223). Selz, born in Munich, 

studied philosophy under Lipps and Stumpf in Berlin and wrote his PhD thesis on "Die 

psychologische Erkenntnistheorie und das Transzendentalproblem" (The psychological 

epistemology and the transcendental problem) in Munich. He went on to do research under the 

guidance of Oswald Külpe in Bonn8, building on the theories of Würzburg School and 

provided the first general model for thought processes. His major works were published in 

1913, 1922, introduced directed associations and he was the first psychologist who was both 

willing and able to deal with the problem of productive thinking under the same rubric as 

reproductive thought (Mandler & Mandler,1964, p.223). As Selz (1927 [1964, p.226]) 

summarizes  

“[i]ntellectual processes are not a system of diffuse reproductions – as association 
psychology thought – but, rather, like a system of body movements, particularly of reflexes, 

                                                             
7 Productive Thinking is a process involving understanding the phenomenal structure of the problem and the creation of new 
solutions; while, Reproductive Thinking is more of a mechanical application of associative thoughts that has been learnt from 
the past experience used to carry out routine tasks. 
8 Otto Selz wrote a postdoctoral thesis titled: “Über die Gesetze des geordneten Denkverlaufs” (On the laws of the ordered 
thought process) and worked under the guidance of Oswald Külpe in Bonn, 1910-1915.  
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they are a system of specific reactions in which there is as a rule an unambiguous relation 
between specific conditions of elicitation and both general and specific intellectual operations.”  

Selz’s thought process model is considered to be determined by, 

(1) the ‘intellectual personality’ of the subject, that is, the stock or  repertoire of solving 
operation dispositions; 

(2) the features of  the problem, as it is perceived and conceived by the subject; and 
(3) the subject’s determination (intention) to solve the problem and the energetic or 

motivative factor that initiates the process and keeps going.  
(de Groot, 1978, p.54; Italics in original) 

Selz’s conceptual model for thought processes was very comprehensive and laid a 

benchmark for further research.9 But in 1933, with the rise of Nazis, Selz’s career took an 

unexpected turn, when his job and access to his institute and laboratory was denied, and works 

ignored and neglected10. Though Selz stayed in Germany, wrote articles and books, in 1938 he 

was arrested and detained. Later, he was released with a condition that he should leave the 

country. Selz approached his friends – Géza Révész and Philip Kohnstamm, in the Netherlands 

and took refuge. Adriaan de Groot, a student of Révész, who by then was already working on 

Selz’s phenomenological model of thought process, is likely to have greatly benefited by 

Selz’s stay in Amsterdam during 1939-4311. de Groot’s doctoral thesis on Thought and Choice 

in Chess (1946 [1978]), which built upon Selz’s work, is one of the pioneering studies on 

Chess. The results debunked several preconceptions such as a chess master thinks faster, works 

out a lot of possibilities in very little or no time, than the novice. The study showed that a chess 

master had a superior knowledge of search heuristics to apply to defeat the opponent. When the 

moves were made random, the advantage chess master had evens out. 

                                                             
9 Selz’s model became a basis for de Groot’s Study on Chess, Karl Duncker’s Thinking and Newell-Simon’s Human Problem 
Solving research (cf., Newell-Simon, 1972, p. 874). 
10 Newell (1967, pp. 803-4; Italics added) describes,  

“Written as history  a  science  gives  the  appearance of  orderly  movement  performed  to  a stately  
dialectical  minuet.  Prior to the turn of the century psychology emerged from its subordination to 
philosophy. It was experimental, viewed itself as the science of the contents of the mind, and held to a 
theory of the association of ideas.  Then occurred the reactions.  Behaviorism  kept  the  mechanistic  
flavor but  rejected  the  mentalism,  especially the  use  of  introspection  as  an  experimental  technique.  
Gestalt theory, contrariwise, rejected the mechanistic analysis.  This makes a rather pat picture of 
German and American psychology.  But of course the diversity was in fact much greater; history simply 
trims it away. 

Otto Selz was one who was trimmed…”  
11 In 1943, Selz though distinguished with the Iron Cross for his service in the World War I was arrested in Amsterdam and 
deported to the Auschwitz concentration camp. Selz’s life ended tragedically even before reaching Auschwitz, on 27th August 
1943. 
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What is more interesting is, though Selz’s conceptual model of thought processes was 

reacting to associationism, it provided a complete organization of methods, viz., directed 

associations (two-termed relations), goals, schematic anticipations, memory units (like 

knowledge units), sequential processes, and controls, which was very much “in line with 

modern attempts to lay bare the structure of information processing in human problem-solving 

by computer simulation.” (Newell, 1967, pp.803-804; also see Simon 1981)  

3.1 Karl Duncker on Thinking – 

Karl Duncker was a student and assistant to Wertheimer, Koffka, and Köhler, and worked 

extensively on Gestalt theory. Duncker’s productive thought process model, based on the 

framework of Selz’s model12, goes further to use Gestalt theory to handle the relations like, 

“part of”, “cause of”, and “equal to”. Interestingly, his model did not assume the experience 

or knowledge as given; instead Duncker gave equal importance to understanding the problem 

and to finding the solution. Emphasizing that “[the] individual properties given do not act “as 

pieces”, as an aggregate,” Duncker (1945, [1964, p.295]) continues to say,  

“as if each aroused its own trace, as if then by superposition the trace common to a 
maximum of individual properties, or the trace preferred for another reason, were 
selected… The process ensembles, in this respect, the recognition of a perceptual thing, 
where again not individual properties arouse individually adequate traces, but the 
concretely structured thing as a whole establishes contact with a corresponding trace-
whole.” 

The model of search, within Duncker’s framework, is vague and incomplete. Duncker felt 

only through directed search one gains more clarity of the problem and solution, and the 

schema of the problem and solution changes provisionally in a logical way. His research on the 

X-ray and candle problems are examples of how functional fixedness often hinders a solution 

for a problem and only by changing the function can one perceive the problem in a better way 

and find a solution. Duncker’s model of thinking takes into account all the developments in 

various schools of cognitive psychology. The subjects have a goal; solution takes place in 

                                                             
12 Selz’s and Duncker’s theories had a lot in common, so much in common that Selz read Duncker’s Zur Psychologie des  
produktiven  Denkens, and wrote on April 4, 1935, to Bahle,  

“You must read Dunker's book on the psychology of productive thinking. His terms are often confessedly 
translations of mine. He sticks close to me even when he claims to diverge. So apparently my whole 
Work, parts of it somewhat watered down, is now taken over by the Berliners. On the whole, he has 
behaved fairly, but did not send the book to me.” (See Simon 1999, p.9) 

Though Selz felt Duncker’s theory was much closer to his theory than he claims, he thought Duncker was fair in quoting this 
work appropriately. In fact Selz had the second highest reference in Duncker’s book, only next to his mentor Köhler. 
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successive phases; there is search; past experiences and heuristics control the phases; and the 

solution and the sequence/phases to solve it, the search methods all depend upon how one 

perceives the problem. 

 
 “Duncker interpreted everything through Gestalt spectacles. To first order what he says 
is familiar: task demands, functions, blind solving, understanding, insight. Yet, as an 
acute observer of the actual problem solving behavior of his subjects, in his 
understanding of the process he moved beyond anything to be found in the other 
Gestaltists. He understood much that we see in modern information processing terms: 
the structure of general heuristic methods, means-sends analysis, search.” Newell 
(1980, p.27)   

3.2 George Polya on Heuristic – 

“[T]here is in Polya’s heuristic a wealth of knowledge that is pertinent to AI, 
and which AI would do well to take it seriously. It goes some small way, I 
hope, to acknowledge Polya as a genuine contributor to AI [Human Problem 
Solving]” (Newell, 1981; p.48) 

Polya’s classic How to Solve it (1945) is one the most influential pedagogical books about 

solving mathematical problems. Though the book aimed to provide guidelines for teachers and 

students in solving mathematical problems, it is not hard to adopt mathematical problem-

solving methodologies for a wider range of human problem-solving activities. The classic re-

introduced modern heuristic to a wider audience, including Simon and Newell13. According to 

Polya, there are four main principles/steps involved in finding solutions to mathematical 

problems: 

1. Understand the problem. 
2. Make a plan. 
3. Carry out the plan 
4. Look back on your work. How could it be better? 

That is, first, to understand the problem, set a goal, devise a plan accordingly, carry out the 

plan and verify or check if the steps and results are error free and in line with the plan. If the 

problem is a complex one, split it into small ones and work out a plan and carry out to find 

solutions. And, “it is a very foolish and bad habit with some students [problem solver/decision 

maker] to start working at details before having understood the problem as a whole.” (ibid, 

                                                             
13 Newell, in 1945, as a freshman at Stanford University attended Polya’s Mathematical methods in physical science – “[t]he 
course turned out to be Polya’s How to Solve It course”, and later recollects that Polya surely influenced him in all his early 
work. (see Newell 1981, p.2)   
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p.72) To understand the problem is the first step and to effectively solve it, one needs to have 

adequate experience (knowledge). It is here Polya’s heuristic comes in handy. As he puts it, 

“[h]euristic aims at generality, at the study of procedures which are independent of the subject-

matter and apply to all sorts of problems” (ibid, p.122) Heuristic essentially becomes a part of 

experience (knowledge) which one can make use of while solving various similar or different 

problems.  

In addition to heuristic, Polya emphasizes that the motivation factor plays a necessary part 

in problem solving. That is, in “[t]rying to find the solution, we may repeatedly change our 

point of view, our way of looking at the problem. We have to shift our position again and 

again. Our conception of the problem is likely to be rather incomplete when we start the work; 

our outlook is different when we have made some progress; it is again different when we have 

almost obtained the solution.”(ibid, p.5)  

Polya’s goal oriented, sequential, adaptive process that the mathematical problem solver 

follows is similar to that of German School’s thought process model. Polya even writes he was 

influenced14 by Austrian physicist and philosopher Ernst Mach, Gestalt psychologist Wolfgang 

Köhler, and others. And continues to quote works of K. Duncker and K. Krauss, whose work 

he notes show “certain parallel remarks” acknowledging the similarities in the core problem 

solving processes they had developed (ibid, pp.122-23). Polya’s model of problem solving is 

generic; if one replaces the term students with human problem solver, or human decision 

maker, and mathematical problems to just problems, the framework holds well in most – if not 

all, situations. The How to Solve it model is similar at core to the models of Selz and Duncker. 

One can view Polya’s model as a development of Selz’s and Duncker’s model of thought 

process because Polya’s dictionary of heuristic knowledge, based on prior experience, and that 

of learning, stands high in his problem solving theory and adds specific search procedures for 

better and quick solutions.  

In 1944, Polya (1945:  p.vi-vii; italics in original; Bold added), in the preface of How to 

Solve it, wrote, “[t]he following pages are written somewhat concisely, but as simply as 

possible, and are based on a long and serious study of methods of solution. This sort of study, 

called heuristic by some writers, is not in fashion nowadays, but has a long past and, 

                                                             
14 Polya in his How to Solve It book “wishes to acknowledge his indebtedness and express his gratitude to a few modern 
authors, not quoted in the article on HEURISTIC. They are the physicist and philosopher Ernst Mach, the mathematician 
Jacques Hadamard, the psychologists William James and Wolfgang Köhler. He wishes also to quote the psychologist K. 
Duncker and the mathematician F. Krauss whose work (published after his own research was fairly advanced, and partly 
published) shows certain parallel remarks.” (1945: pp. 122-23) 
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perhaps, some future.” What he didn’t realize that with developments of computers, and AI, 

heuristic - an art of discovery, would play a crucial role in guided search for problem solving 

and creative thinking. Newell (1981, p.1) writes, Polya “is recognized in AI as the person who 

put heuristic back on the map of intellectual concerns. But Polya was ignored, because no one 

in AI has seriously built upon his work. In the coin of the AI realm, no one has built an AI 

system to realize the schemes investigated in Polya’s works.” To have a research program that 

encapsulates and builds upon the original ideas of the Selz, Duncker, and Polya in 

understanding human problem solving, and developing AI further, is left to the researchers of 

our generation and the next to come. 

4 Standing on the shoulders of the giants: 

“Some speak of search for their [ancestral] roots. But that is a false 
metaphor. For these strands that we trace backward through time have no 
root tips. Each ancestral name and date we identify points back towards two 
more still hidden in mists, and behind each of these, yet another pair. The 
mists that hide the distant past are no less dense, no less impenetrable, than 
those that shroud the future” (Simon 1991, xxix) 

Simon’s words aptly fit this article, since our purpose is to trace the roots of origin of ideas 

of thinking and problem solving. Simon (1999, p.7) traces such roots of European and 

American influences in early cognitive simulation by the Carnegie-Rand Group, and NSS’s 

research program. The roots of Simon’s research program that he himself traced captured the 

cognitive psychology side largely, rather than the philosophical roots that lay beneath it. It 

should be remembered that these intellectual strands we trace backwards through time may 

have no root tips too. Each intellectual ancestor name, date, and ideas, we identify, points back 

towards one or many more still hidden in the mists, and behind each of these, yet many more. 

Hence, what is traced in this paper is by no means complete or exhaustive (see figure 1).  

The arrows illustrating/indicating the influences between different schools, i.e., roots, are 

far from being unidirectional. History often teaches how great ideas were developed together in 

constructive ways. The influence of mathematical roots on cognitive psychology is evident and 

the influence of philosophy and logic on mathematics is well documented. Moreover, the 

developments in computability theory, economics, and other fields also have had a positive 

influence in the human-problem solving research. Hence, in Husserlian phenomenological 

spirit, the development of theories and models of human problem solving and decision making 

should not be looked upon in isolation, but as a whole, as a phenomena. Tracing the roots help 
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us understand how far the roots went; how these roots enabled the tree to grow; and, more 

clearly, understand and know why and how the tree stands today. The roots can also be viewed 

as paths, the paths that were walked – explored. Some paths unite, some diverge, but what lies 

ahead is far from certain (pace Robert Frost). 

Human problem-solving research program, especially the influence of Newell-Shaw-Simon 

research, in the digital era, has been fundamental, and promises immense possibilities for 

creative developments. As Simon’s fellow researcher, and close friend, Allen Newell said, in 

his famous “Desires and Diversions” talk in 1991, “Choose a final project to outlast you.” 

(Simon 1997, p.169; italics added) Simon chose human decision making as the project for not 

just his life but for future generations of human problem solving, and AI, researchers as well. 

The mists that shroud the future is no less dense but Simon, standing on the shoulders of Kant, 

Brentano, Wundt, Husserl, Külpe, Köhler, Selz, Duncker, Polya, and others, lead the human 

problem solving research program to new heights, and with the roots more deeper and stronger, 

we, together15, have an opportunity to grow the tree further and lead the research program NSS 

envisaged. 

 

 

  

                                                             
15 It is important to trace and understand the roots but it is more important to move forward as well. For which, one heuristic 
that has been of the first importance to Simon’s work which he enthusiastically recommends is,  

“[t]o make interesting scientific discoveries, you should acquire as many good friends as possible, who are energetic, 
intelligent, and knowledgeable as they can be. Form partnerships with them whenever you can. Then sit back and 
relax. You will find that all the programs you need are stored in your friends, and will execute productively and 
creatively as long as you don’t interfere too much.” Simon (1991, p.387) 
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Figure 

 

 

 
 
 

Fig. 1: Development and influence of different schools of thought in psychology, philosophy 
and mathematics on NSS’s HPS research program 

 (An adaption of Simon 1999, p.7, with more roots traced) 

Note  

à Denotes more direct influence on NSS research program  
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