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 I. AS I LOOK BACK 

     This story of a career in "Industrial Psychology" is organized around sets of events rather than a 

chronology of career events. This should let the reader understand more clearly the patterns of thinking, 

activities and opportunities which were the basis of that career. 

     To help to understand some of these related but separated events, a resume is included as Appendix 

A. This shows the various positions, employers and dates which describe the framework of my career. I 

have been a pragmatist or empiricist rather than a theorist. Both Dr. Herbert A. Toops, under whose 

guidance I obtained the doctoral degree and Dr. Albert P. Weiss, a gentle but hard-nosed behaviorist, 

had influences in my adopting the essence of the behavioristic approach to problems. Even as an 

undergraduate I accepted McCalls dictum, that anything which exists, exists in quantity, and that 

quantity is capable of measurement. This includes direct and indirect measurement and also use of 

surrogates. My activity was more in the direction of organizing a job according to the ends sought rather 

than as a means of developing or validating a theory. 

     Most of my career has been built around a core of "measurement"-- measurement of achievement, 

measurement of aptitudes, measurement of skills, measurement of attitudes, and analysis of the 

interrelations of such measures. It has involved teaching of undergraduates and graduate students. It 

has included vocational and career counseling of people from high school age up to 65 or older. Training 

of counselors was part of this program. Research, which has always been a substantial component, has 

included development of research tools and experimental design as well. There has been consulting 

work with different industries and government departments, as well as industrial research per se. 

My work led me into a variety of industries. Chemical manufacturing, public utilities, electrical 

manufacturing, mining, paper and pulp, trucking, and oil well equipment, as well as many U.S. 

government departments such as Army, Navy, Marine Corps, Air Force, Labor, General Services, and 

Health, Education and Welfare. I've been asked if it took special knowledge of the techniques of the 

various industries, but as far as I could see the questions I had to deal with were "people problems." 

     I have served as an expert witness on the use of tests for selection and promotion for a government 

agency and for a labor union. 

     I have been unusually fortunate in my associations, either as student or as co-worker, with so many 

giants of the period especially in my earlier years in psychology. These experiences were invaluable, 

both in terms of what I learned from them and in terms of the support, motivation and opportunities 

they provided. 

   My career choice was the culmination of factors such as family, finances, training, experiences, 

opportunities and persons who influenced my attitudes and opened doors for me. 

     My original choice of career was medicine. Four of my father's brothers practiced medicine and I saw 

it as a good kind of career-offering service to others with social approval based on science. I do not recall 



that I thought of it except as general practice. The only medical specialty I knew about at that time was 

in the treatment of eye, nose and ear problems. At one time, when working in a music and jewelry 

store, I thought seriously about becoming a watchmaker. When I commented on this to my high school 

chemistry teacher she seemed horrified at the idea, but gave me no reason for her feeling on the 

matter. 

    Immediately after graduation from high school I went to Kansas State Normal, later Kansas State 

Teachers College and recently Emporia State University. This choice had about three elements in it. It 

was the school attended by both of my parents; it was probably more economical to attend than any 

other school in the state, and my father was enrolled there for summer school, thus starting me off with 

free room rent. 

     I was responsible for earning almost all of my college expenses, so I had to have some sort of job. I 

started as a dishwasher in a restaurant, and soon was able to carry the title of waiter. Later I obtained a 

job in a local jewelry store, keeping it clean and doing some of the simpler repair work on watches and 

clocks. 

     At the end of my first college year I failed the final examination in French, and this proved to be a 

turning point in career choice and development. My teacher, Mme Dudley, decided I needed a better 

job so I could study more. Through her I was hired as shipping clerk in the school's Bureau of Educational 

Measurements at the rate of 35 cents an hour. In addition I was given a re-test for the failed final--the 

construction of every word in four pages of "Le Voyage De Monsieur Perrichon," which I passed with 

flying colors and received a B in the course. My job duties included keeping track of test supplies on 

hand, filling orders for tests, packaging them for shipment and making scoring stencils for the Army 

Alpha Test. 

     Within a few months, another position became available with some such title as research clerk, which 

paid five cents per hour more than the job of shipping clerk. This job required that I score tests, make 

scoring keys, and compute means, standard deviations, correlation coefficients and other needed 

statistical measures. I could do the statistical work before I knew the formulas, and before I had any 

clear idea of the uses and limitations of such measures. This brought some knowledge of how tests were 

made, how used, and what the related costs might be. It was in fact an introduction to measurement. 

The most important skill learned from this job, and maybe from my undergraduate training, was the 

operation of a Monroe calculator. This skill opened so many opportunities to me that it has seemed to 

be my most effective "entering wedge" into psychology. 

     Another set of factors which had an impact both on vocational choice and on early development was 

the influence of my "honorary foster parents." This term I applied to individuals who went out of their 

way to give me encouragement and suggestions, to push me ahead and to open doors of opportunity 

for me. Dr. Dean A. Worcester, then Director of the Bureau of Educational Measurements, was one. A 

month or so before I had hoped to graduate, he suggested that since he was going to Ohio State 

University to complete work for his PhD degree, why shouldn't I go too and get my graduate studies 

started. At that time I'd never thought seriously about graduate study. I had to beg off because I lacked 

one hour of credit for graduation and also was shortof money.   Dr. Worcester got E. R. Wood to arrange 

for the needed additional credit, and then obtained all the part time work at Ohio State that I could 

handle. As time went on, he would recommend my services to others, really stretching my skills to live 

up to his advertising. 



     A second "honorary foster parent" was Dr. Ernest R. Wood, then an instructor at Kansas State 

Teachers College. He was also working on his dissertation (University of Chicago) which included a 

graphic method for computing partial correlations. He hired me to operate the calculator for him, 

helping him calculate the necessary values for drawing his graphic devices. This not only improved my 

facility with the machine, but it also opened my eyes to the possibilities of graphs and monographs for 

computing. Both of these men did much to push me toward a career in psychology and measurement. 

     These two men developed the first statewide educational achievement contest. It was held at 

Emporia. Kansas in May of 1923. High school students came from all over the state to take the tests to 

see who could score highest in various school subjects and which schools had entered the most effective 

teams for the intellectual competition. Students took their tests in the morning and at three in the 

afternoon assembled to hear the announcement of the winners. I was chief clerk for the operation. That 

meant that my staff and I had to have all scoring done and checked in time for the awards ceremony. 

     A third "honorary foster parent" was Dr. Herbert A. Toops of Ohio State University. He opened the 

door to my first full time "professional" job as statistical assistant for the study of mechanical aptitudes 

at the University of Minnesota. This contributed to my concept of the nature of aptitudes, and to the 

idea of objective behavioral criteria for measurement of performance and for the validation of tests. In 

addition to this job, I had the opportunity to take seminars with Dr. Karl Lashley and Professor Donald G. 

Paterson. Each of these, too, left a substantial imprint on my thinking. 

     A second large door which Dr. Toops opened for me was an opportunity to work for Dr. Lewis M. 

Terman at Stanford University in the summer of 1926. Since Dr. Terman was teaching elsewhere that 

summer, he left me one page of single spaced typewritten instructions telling me what he wanted me to 

do on his study of the masculinity and femininity of personality. In the summer of 1927, I went back to 

Stanford to work on this project while taking a course in statistics with Dr. T. L. Kelley and another 

course with Dr. Harold Hotelling. These experiences increased my self confidence and added well known 

names to my list of references. In addition there were several very capable graduate students who made 

an impression on me.  Among them were Robert Bernreuter, Jack Dunlap, Floyd Ruch, Albert Kurtz, 

Philip Rulon, Harry Harlow and Barbara Burks. 

     A third door which Dr. Toops opened for me was that of willingness to try new ideas and to look for 

new approaches. I shall never forget, for example, the consternation in his statistics class when the 

assignment was "Develop a new statistical formula. Assignment due in two weeks." Completion of this 

assignment became one of my first published articles, a derivation of a formula for the computation of 

the average of a set of intercorrelations without computing any one of them. Then there was the 

afternoon when I argued that a concept presented by Dr. Toops was wrong. I could not put a finger on 

why I believed it wrong and finally gave up. The next morning I found the flaw in his presentation and so 

reported to him. That was the only time that he severely criticized me. His criticism was that I had not 

stayed with my argument the previous day. 

  III. COUNSELOR TRAINING PRACTICUM 

     In 1937, soon after returning to Ohio State University from the Occupational Research Program (ORP) 

of the U. S. Employment Service, I met with a small group concerned with the vocational guidance of 

young people, especially those seeking jobs and not in school. One result was to organize a vocational 

counseling practicum for graduate students in cooperation with the Junior Division of the Ohio State 



Employment Service Office In Columbus, Ohio. This was one of the earliest practicum training programs 

for counselors dealing with young people trying to find jobs. It must be remembered that this was a 

depression program. It had urgent reality and as such offered qualified graduate students an unusual 

opportunity to participate in supervised on‑the‑job training in vocational counseling. Graduate students 

in psychology, education. sociology and social administration were included. This program existed for 

several years, until war conditions changed the employment picture to one in which employers were 

actively recruiting workers. 

     The program included counseling interviews with clients, use of test data, conferences on job 

hunting, motivation and encouragement. It also included a case board each Saturday morning in which 

each counseling trainee reviewed his case for discussion and advic6 from the staff and his fellow 

trainees. The courses received credit via a minor problem course number in psychology. In addition, 

under the same course number an Occupational Information course was offered. This included 

occupational classification, descriptions of the more common opportunities open to young persons, a 

look at wage scales, employer requirements and the use of the new Dictionary of Occupational Titles. 

Later, in order to regularize the situation, I requested that the College of Education approve three core 

courses to be included in any program for vocational/career counseling. These included the counseling 

practicum, and the occupational information courses. The third proposed course was designed to cover 

the kinds of community Information needed for such counseling, how to obtain it, organize it and keep it 

up to date. The college curriculum committee approved the counseling practicum only, and 

recommended the inclusion of two courses in John Dewey's educational philosophy instead of the other 

courses. I do not know of any students who followed the latter recommendation. Nonetheless, several 

students in the practicum program later became directors of University counseling centers in large 

midwestern universities. 

     About this same time I was appointed Counselor in the College of Arts and Sciences, with special 

attention to students who were enrolled but had little idea of their career goals. These were designated 

"Exploratory Students," and were permitted to try various subject matter areas to explore their content 

and meaning to the student rather than following all of the junior division requirements. Aptitude tests 

and interviews were used extensively to aid this exploratory process. 

     Thus the University was becoming more aware of the need for more career information and making it 

available to counselors and students. In 1941, the Occupational Opportunities Services (OOS) was 

organized and I became its director. Its primary purpose was to aid the advisors in the various colleges 

on questions of occupational information. At first no counseling was done by the organization, since that 

was the function of junior division counselors in each of the colleges; but we did administer special 

aptitude tests at the request of the college counselors and on request of individual students. Soon we 

were "interpreting" the test results. One early product was the publication "Ohio State and 

Occupations," a book reporting for each department of the University the kinds of jobs and careers its 

graduates entered. 

     Soon after this service center was organized World War II was upon us and the University was asked 

to organize a Star Unit to assign enlisted military personnel to appropriate academic training programs 

on the basis of tests, previous academic history, and Individual preference. I was asked to take over the 

program and have it ready to operate in about ten days. The program was organized, personnel 

employed, tests purchased and space obtained. Then the War Department told us to dismantle it. One 



week later they asked the University to put together their form of such a program and have it ready to 

operate within one week. The only difference between the4version of the program and ours was that 

military personnel made the academic assignments; we used the same space, same personnel, same 

tests as we had planned earlier. 

     As the war came to a close the Occupational Opportunities Service was given responsibility for a 

vocational counseling contract with the Veteran's Administration. The counselors were mature, 

experienced personnel who wanted to continue their graduate studies. Better counselors couldn't be 

had, they were excellent. 

  IV. THE SCIENCE TALENT SEARCH 

     The Science Talent Search for the Westinghouse Science Scholarships was an important part of my 

career. Early in 1941, Dr. Stuart H. Britt, Office of the American Psychological Association, called me and 

explained that there was a matter in Washington, D.C. which could be of interest to me. My expenses 

would be covered if I would come. On my arrival, the two of us had breakfast together where I learned 

that the Westinghouse Educational Foundation was offering support to Science Service In taking over 

Science Clubs of America, and that the program to give new life to Science Clubs of America would be a 

search for science talent among the high school seniors of the nation. 

     At 9:30 that morning, we met with representatives of the organizations concerned, and outlined a 

program for selection. We proposed the following selectors: 

  

    A "Science Aptitude Examination," a college aptitude test in science clothing. 

    A "Personal Data Blank," an anecdotal recommendation asking what the student had done to show his 

status in such areas as creativity, work habits, scientific attitude, ability to work with others, leadership, 

etc.  

     A transcript of the student's high school academic record. 

           We were asked to prepare the selection program, construction of the Science Aptitude 

Examination and the Personal Data blank. The plan was to operate on a successive hurdles arrangement. 

The first hurdle was to complete the entrance requirements.  All data were required for each student 

before he became an entrant in the Search. The second hurdle was the examination and those who 

came successfully over that were evaluated on their high school transcripts. These "hurdles" have been 

used in the searches since 1941. The third hurdle was the score on the Personal Data bank.  Following 

this, at least two scientists read and rated the project reports of the surviving contestants. 

     Each year about 2,000 to 4,000 high school seniors entered the program with 300 of these being 

listed as "Honorable Mentions" in the Search; from this number 40 became the "Winners" whose 

expenses were paid to come to Washington, D.C. There, they were interviewed by each member of the 

Board of Judges before the final awards were decided. Interviewing these contestants was a stimulating 

experience. It also afforded one a view of the growth in high school curricula and community 

opportunities available to such talented young people. One factor adding greatly to the validity of 

selection was the selection ratio, in this case choosing 300 from among the 2,000 to 4,000 entries. With 

such data available for 2,000 to 4,000 outstanding high school seniors each year, follow up studies were 



needed to tell how effective the selection procedure had been, to describe the educational and career 

development of such talented young persons and to offer information which might make better counsel 

and guidance possible for them. The few studies completed showed that the winners (top 40 each year) 

made on the average greater academic and professional advancement than did the rest of the 

Honorable Mention group and the latter in turn had greater success than the other contestants. 

Selection procedures were modified both in form and in use over the years. About the second year the 

project requirement was changed to "My Scientific Project" and required the contestant to report on 

work that he had done. It was also found that it made no essential difference whether a teacher or the 

contestant filled out the Personal Data blank, since it was a factual behavioral document rather than a 

set of evaluative statements. The 29th Annual Search (1969) was the last to use the aptitude 

examination since our data showed that it no longer seemed to be refining the selection. The areas 

referred to in the Personal Data blank have been modified from time to time in the light of the judges' 

opinions about which furnished the more useful Information and what information about the 

contestants seemed to be lacking. 

     The program is continuing and I hope that it goes on for many years, seeking out the enormous pool 

of scientific talent among the seniors of our high schools and giving credit to many outstanding and 

dedicated teachers. Probably leading into scientific careers many young people who had not considered 

such a possibility. 

  V. OCCUPATIONAL RESEARCH PROGRAM--U.S. EMPLOYMENT SERVICE 

     One direct outcome of my experience in the study of mechanical aptitude at the University of 

Minnesota was an invitation, ten years later, to join the staff of the Occupational Research Program of 

the U.S. Employment Service. There my duties included research design and statistical analysis in a 

psychological measurement operation. 

     One program was the development and validation of trade questions as an aid to employment 

interviews. The questions were designed and validated in terms of the extent to which they could 

differentiate those craftsmen who were highly skilled from those of less skill and experience who were 

trying to "muscle in." Questions were obtained by field interviews with craftsmen. To become USES 

trade questions substantially more craftsmen had to answer the questions correctly than did helpers, 

trainees and others. To select valid items, we used a simple statistical procedure based on the overlap of 

the score distributions from the two samples. 

     A second area was in the design and treatment of data for the "Department Store Study." This was 

undertaken to develop valid measures of on-the-job performance of sales personnel in department 

stores as a basis for validation of selection tests. The primary study used a large store in Baltimore. Later 

the findings were cross validated in department stores in two other large cities. First of all we wanted to 

measure sales performance in terms of recorded evidence of on-the-job performance rather than in 

terms of ratings by supervisors. These included such data as total dollar value of sales, value of goods 

returned, the selling of "specials" and errors in making out sales slips. Then there was the question of 

how to compare sales performance of persons in one department, as in notions, with those in another 

department, as in ladies' ready-to-wear. The study assumed that the quality of sales from department to 

department was about equal, and that variability of sales performance from department to department 

were about equal. On such bases the score for each salesperson was the ratio of his own performance 

record to the mean of his own department. 



     Then we faced the question of how the several evidences of quality of sales performance could beat 

be combined into a single index which would be a fair measure of overall sales performance. One could 

average the scores for each salesperson (expressing the scores as standard scores). Another concept, 

and the one we finally used, was that the best overall index of sales performance should be a weighted 

sum of the several variables for which the weights were those obtained by minimizing the sum of 

squares of the differences among all pairs of performance measures.* 

   *Edgerton, Harold A. and Kolbe, Laverne. The Method of Minimum Variation for the Combination of 

Criteria, Psychometrica 1, Sept. 19369 183-187.   

A very interesting phenomenon which we observed was that of the changes in performance scores of 

individual sales personnel over the years. The index rose rapidly during the first five or six years on the 

job, then started a very slow decline over a period of many years. Such a decline was not enough to 

suggest "coasting in" to retirement but rather that job performance had become routinized. Since that 

study I have not seen so careful and objective a measurement of job performance; although I have in 

many cases sought such objective behavioral data. 

   VI. ON APTITUDES 

      From the time when I was first introduced to objective testing (in 1921, as a high school senior), I 

have been much interested in the nature of aptitudes, how they were acquired, and how they could be 

used to help people gain greater satisfaction in living. My participation in the Minnesota study of 

mechanical abilities* had contributed several concepts. The central problem had been one of obtaining 

a sound, acceptable and objective measurement of mechanical ability and then exploring the validity of 

the available mechanical aptitude tests, especially their validity relative to a performance criterion. 

*Paterson. D. Go . Rlliott, F. M. , Anderson, L. D., Toops, H. A. , Heidbreder, E. , Minnesota Mechanical 

Ability Tests, University of Minnesota, Minneapolis, 1930. 

     In constructing the performance criterion of mechanical ability we assumed that those who 

possessed greater amounts or degrees of aptitude would perform more effectively on sample 

mechanical tasks, and that those who performed less well on those same tasks had less aptitude. The 

subjects for the study were junior high school boys. Each boy normally took a series of five shop courses: 

woodworking, sheet metal work, printing, electricity and mechanical drawing. For purposes of the study 

each shop course introduced a series of projects which all students were required to do, such as making 

a wooden game board, a metal cookie cutter, a wired electrical circuit, a drawing of one of the projects, 

and the setting of type for a news item. Mechanical ability was assumed to be reflected by how rapidly 

and how precisely each boy completed each project. Measures used were those utilized by the shop 

teachers in their subjective evaluation of performance, as squareness of the game board, accuracy of 

dimensions, uniformity of chamfers on each edge, alignment of holes and smoothness of finish. 

    problems of measurement.  For example, how to measure the quality of a Western Union splice--a 

splice required in the projects of the electrical shop. To construct a scale for evaluating the splices made, 

we obtained a sample of some 200 splices made by the boys included in the study. These splices were 

rated for quality by a number of raters. Then we selected some ten of them representing degrees of 

quality, ranging from poorly done splices up to those which had been really excellently done--somewhat 

analagous to the handwriting scales then in use to furnish standards for rating samples of handwriting. 



With such a large number of measures there was need to combine them into a single index. For want of 

some estimate of which characteristics were more important, and because each measurement reflected 

a facet of the quality of performance, the score for each boy for each project was the sum of his 

standard scores of all the measurements and ratings given for his project. 

     The aptitude tests were mostly improvements of the then available tests. For example, the 

Minnesota Assembly test had 15 items as compared with the Stenquist, an earlier test using 10 items.   

Other tests as well were lengthened to improve their reliability and revised where needed to give 

greater currency to their content. One test which attracted my attention was a "Things Done" checklist, 

a list of things which a boy might have done such as wiring a light socket, planning a board, splicing two 

electric wires, soldering, setting rubber type, making a stamp pad, etc. The score was the number of 

items checked. And this "Things Done" score correlated higher with the mechanical ability criterion than 

any other "aptitude" test! One might conclude that a person who had high mechanical aptitude would 

have done many more mechanical tasks because he had the aptitude. Another possible conclusion was 

that aptitudes were learned skills and that score on the aptitude tests reflected a learning curve for that 

group of skills. 

       I have found the latter definition very useful in vocational and educational counseling. It also seems 

to be more in alignment with our concepts of schools as a place in which to learn new skills. 

     I remember the late Dr. H. H. Goddard stating that, given enough time, anyone can learn anything, 

and that even a moron could learn calculus; given enough time, but seldom would live that long.   

    This concept has important implications for career counseling.  For many years we have been 

administering aptitude tests and telling people that they had certain aptitudes and lacked others and 

should make their vocational /educational choices in line with the test score patterns. This approach has 

a limiting finality about it. One young man, a freshman, had a low college aptitude test score, so low that 

I told him that his test score indicated that his chances of completing college were no more than 1 in 13 

because he lacked or was weak in those skills which were needed for academic success. This approach 

did not kick him in the teeth. It did tell him that his present skills were inadequate for the task of 

academic work. This man accepted my verdict as a dare rather than a daunt, and we spent the rest of 

our time looking at what he could do to raise his chances for satisfactory college grades from 1 in 13 to 

some more acceptable level.  The ultimate result was that he did graduate from college. In further 

exploration of the significance and patterns of aptitudes, I asked all of my special counselees in the 

College of Arts to take the Thurstone Primary Abilities Test. These special counselees were students who 

had entered college with little or no idea of their vocational goals. At the end of the college year, these 

test scores were correlated with their marks in various courses.* 

*Ellison, Mary Lou and Edgerton, Harold A., The Thurstone Primary Mental Abilities Tests and College 

Marks. Educational and Psychological Measurement, Vol. I, No. 4, October 1941. 

Should Theory Precede or Follow a "How-to-do-it" Phase of Training - ONR, 1956, Edgerton.   

     The Inductive Reasoning factor showed its strength in marks in Romance Language courses.  We 

learned that these courses were being taught primarily by inductive methods. The Deductive Reasoning 

factor showed its strength in its correlations with marks in Psychology and Zoology. These courses were 

taught using a deductive approach.  



Later, under a study sponsored by the Office of Naval Research, the relationship of aptitude pattern and 

teaching method was explored further. The study was made in the beginning course in Meteorology 

with cooperation of the staff of that school. About half of the sections of the course were organized so 

that the practical or "how to" parts came as early as possible in the course. In the other sections the 

theoretical concepts were presented first with the "how to" put as late as possible in the course. All 

trainees in these courses were given the Thurstone Test of Primary Mental Abilities. The correlations 

with the memory factor were highest for the courses with "how to" at the early part while the reasoning 

factor showed the highest correlations with course grades for those with theory first. 

          There remains much to be done in this area. At present our teaching assumes that teaching 

method is determined by the subject matter to be taught rather than by the characteristics of the 

learners. I believe that efforts to teach according to the measured aptitudes of the student would 

greatly increase our success ratio. 

  VII. TESTS AND TEST CONSTRUCTION 

     Many of the positions I have held have entailed some test construction as well as the use of tests. 

     My first introduction to the large scale production of tests was assisting Dr. Herbert A. Toops in the 

construction of Forms 6 to 26 of the Ohio State University Psychological Examination. This required 

using rigid rules in the selection of materials, styles of items, and difficulty indices for test items. It 

involved trying out proposed test materials on a sampling of college freshmen to determine item 

difficulty and to note non-functioning answer alternatives. It also required that we determine the 

equivalence from form to form of the tests, so that test data would be comparable from form to form, 

year to year and person to person. 

     A somewhat different approach was used in constructing 29 successive forms of the "Science 

Aptitude Examination" which was used as one step in selection of winners for the Westinghouse Science 

Talent Search. Some of the materials tapped science information, and others involved reading 

paragraphs drawn from science publications with questions requiring that the contestant be able to 

read and to reason from these materials.  Basically it was an academic aptitude test dressed in science 

clothing. It was not really necessary that the several forms be comparable since each was used for only 

one year.  Each form of the test was made public after it had been used, thus it was necessary to 

produce entirely new test items each year. One of the most difficult parts of the test construction was to 

develop materials sufficiently difficult to discriminate among the more able of the contestants. For most 

of the test forms the frequency distribution was skewed with the upper fifty percent of scores covering a 

much shorter range than those of the lower fifty percent. 

A markedly different kind of test we developed at OSU was a test of Supervisory Judgement. For this we 

tried a multiple choice format, requiring the identification of a best answer and a worst answer among 

the alternatives for each question. This seemed to work quite effectively in breaking up the pattern of 

having a "textbook answer," or using cues inadvertently included in the construction of the questions. 

This format was used in a training program for Quality Assurance personnel. Since the trainees were 

experienced in Quality Assurance rules and procedures, the crucial question was how to build an 

examination which would legitimately measure their knowledge of the course content at the beginning 

of the training session and again at the end. The best and worst answer scheme seemed to be quite 



effective. The use of the examination also proved to be a good method of getting these experienced 

people to pay attention during the class sessions and to do their homework. 

     Another interesting job we undertook was to adapt some commonly used Mechanical Aptitude tests 

for use in Venezuela where an oil company was setting up a training program to train Venezuelans in 

some of the technical crafts of the oil field including diesel mechanics, welding, and pipefitting. 

Requirements for entry to these training programs called only for graduation from common school, 

about our fifth grade level.  (Interestingly, no one from Caracas was permitted to apply.  It was assumed 

that city dwellers would not like to live and work out in the oil field.) There actually were 150 qualified 

applicants for 15 training slots--an excellent selection ratio. We used such tests as the Paper Form Board 

and Test of Mechanical Comprehension. We did visit a number of villages to see what kind of 

mechanical content we could find boys involved in. We also talked to many of the Venezuelan 

employees asking about their mechanical experiences. As far as we could see there were no indications 

that tests used in the USA for similar purposes could not be used here. 

     However, because the applicants had little or no experience with objective form tests we took steps 

to insure that they understood what they were to do. Directions were rewritten in simplified English and 

these were then translated into Spanish. To administer the test the cover page of directions was 

enlarged to about 3 x 5 feet so that it was viewable by all who were taking the test, As the examiner (a 

Spanish speaking Italian engineer) read the directions aloud he would point to the words and diagrams 

in the directions. This procedure seemed to work very well. In fact these Venezuelans with only a 

common school education seemed to know better how to work on the Paper Form Board test than did 

North Americans at the 12th grade or higher level. 

     In a situation like this, the company did not feel that it was necessary to have a tryout and validation 

of test materials. Knowing of our experience with the same tests in the USA and with such a high 

selection ratio. (150 applicants for 15 openings) they felt that they should be able to get good quality 

trainees, and it must be noted that they seemed much pleased with the final selection. 

     Other test construction programs I have been involved in were construction or critique of various 

tests for military use and as achievement examinations for college courses involving military personnel. 

     A technique which has proven very useful in construction of criterion measures and tests could be 

called "looking through the eyes in position to see."    A good example of this was the development of 

the Ohio State University Flight Inventory. This work was done under a research contract with the 

National Research Council aimed at developing measures of progress in learning to fly. The time was just 

prior to World War II, when young college men were given the opportunity to learn to fly and were 

trained through a Civilian Pilot Training Program (CPT) to the level of earning their private pilot license.  

There was a lack of uniformity in the instructor ratings of the performance of these students both from 

time to time and from instructor to instructor. With Dr. Robert Y. Walker, our approach was to 

systematize the kinds of observations used by flight instructors in grading or rating the performance of 

their student pilots. We dealt only with flight performance, not with learning in ground school. It was 

assumed that flight instructors could report on what the student flyer did on any given flight with 

considerable accuracy and reliability. The discrepancies in instructor ratings seemed to rest in the 

differences in standards for rating any given item of performance, such as how the student pilot 

performed in a climbing right turn soon after take-off. These differences in standards seemed to vary 

some from time to time for the same instructor and also from instructor to instructor. 



Our program set out to develop a set of standard tasks and maneuvers for all of those required to obtain 

a private pilot license. We developed a check list for each required maneuver so that an 

instructor/observer could report his observation of how well the student performed each of the 

required maneuvers. The observer's check list was based on the instructor's knowledge of how the 

maneuvers were to be performed, common errors made and degree of errors made. A series of 

maneuvers, constituting a check flight, was used as a basis for an over-all performance report or final 

examination by the flight instructor. The inspector's flight check for a private license was done by the 

inspector in his own fashion. Dr. Walker learned to fly and obtained both his private license and his 

single engine commercial license in learning how a flight instructor sees the performance of his student. 

     The same technique--looking at a job situation through the eyes of those in position and skilled 

enough to see--was the first step in many studies, especially those relating to criteria for selection of 

tests or to development of performance reports. 

     Another area which raises interesting questions lies in the effects of "cramming" by practicing on 

material similar to the aptitude or selection tests used. Does the Increase in aptitude test score obtained 

by such means reflect a real increase in aptitude and in later on-the-job performance? In the academic 

world, training on vocabulary and interpretation of paragraph material commonly used for academic 

aptitude tests, does enable students to obtain better grades in their courses. If such rapidly learned 

material increases one's aptitude as well as aptitude test score, we may have the question in counseling, 

"What aptitudes does your vocational choice call for?" rather than "How well do your aptitudes match 

those which are considered essential to the chosen field?" 

  VIII. THE CRITERION 

  Ever since I entered the field of Psychology, I have heard about the "criterion problem." The problem is 

that of determining what evidences can properly be used and how they may be combined in 

construction of a measure of performance--a dependent variable--by which effectiveness of the 

Independent variables or predictors may be measured or judged. It is usually a question of what 

evidences or behaviors are available for the purposes of the study. Seldom is it possible to approach the 

question in any other way. This section is not intended as a review of the "criterion problem" but rather 

as a look at some experiences in the search for recorded behavioral evidence which might contribute to 

a clearer, more valid estimate of the quality of on-the-job performance. In my extensive work on the 

development of criterion measures for validation of selection tests,  I have not found an oversupply of 

really valid criterion measures. In most cases the best criteria available have been ratings of the 

immediate superior. Reliabilities of such ratings varied considerably. Sometimes reliability was too low 

for the rating to be an acceptable criterion, while in other situations it was very good. When the 

reliability has been too low, interview and question procedures have been used to obtain better ratings 

from supervisors. In the Minnesota study of mechanical aptitudes the criteria used were constructed 

from measurements and ratings of a standard set of shop products. This Minnesota study did much to 

shape my attitude toward the nature of aptitudes. These attitudes were further molded by a study, 

reported in the 1920's, comparing the selection of tests when validated on the basis of supervisory 

ratings to tests selected, when validated using worker production records as criteria. 

     Later, when constructing and validating selection tests or performance reports for industry, I tried to 

search out any behavioral records which might shed more light on performance. In a study of nine 

foremen, we had quite reliable ratings by supervisors but there seemed to be some behavioral factor 



trying to crop up. Finally we asked that each first line foreman keep a record of work delays on his shift 

each day. He was asked to indicate the reason for the delay but did not record the man-hours lost.  I was 

assured that work delays due to the railroad failing to bring in cars to load couldn't be the fault of a 

foreman, nevertheless the foreman recorded all work delays. At the end of 30 days the number of work 

delays for each foreman was counted. We demonstrated that the number of delays due to the railroad 

was unrelated to the rest of the work delays and independent of the supervisor's ratings. These railroad 

delays were promptly put back into the work delay score of each foreman. Had we not done this, I'm 

sure I would have had requests/demands that I remove other categories of work delays, leaving possibly 

no significant variance.      The number of work delays for foremen correlated -0.44 with the average of 

ratings by immediate superiors and nine superintendents !  

Another source of information in quality of job performance of foremen might be found in distribution 

of wage increases.  Insofar as wage increases differed among the foremen, they must represent some 

estimate of differences in quality of performance. So the measure average wage increase over the 

previous five years" was added as a criterion variable. The final criterion used for the validation of tests 

to select foremen included all of the above variables. 

     Another interesting bit of information came to light in a study of on-the-job performance in two 

samples of chemists in the same plant. Discussion of possible behavioral criterion variables with the 

Director of Personnel and Training covered such possible variables as number of experiments 

performed, average salary increases, absenteeism, number of papers published, etc. None of these 

seemed to offer any useable data since there seemed to be no uniformity in the situation relative to any 

of them. We did obtain performance rankings by superiors which had acceptable reliability. Then our 

contract monitor suggested that there were some job analysis, data for all of the chemists which had 

been obtained a few months earlier by the ratio-delay method. We reclassified the observations for 

each chemist into two categories. Either he was engaging in some professional or technical work, or else 

he was doing some non-technical activity such as washing laboratory glassware, smoking, visiting, going 

to the restroom, etc. The non-technical score for each chemist was tried as a measure. In each of the 

two samples. this variable showed a substantial negative correlation with ratings by superiors. The 

superiors had not seen the data which was collected for job description purposes. This kind of 

measurement would be risky or impossible to use in most plants, since the workers would probably 

regard it as a "Big Brother" spy situation.  Misrepresentation of what each was doing at the moment 

each observation "What are you doing now?" was called for would be encouraged. 

     Consultants find that there is a danger of looking at criterion data not acceptable to a client. In 

starting to evaluate a vocational counseling program for the Department of Defense, I proposed that 

staying with a vocational training choice might be as good a criterion as we could find. Did the man 

complete his training course? Did he pursue the same field of training or work after he became a 

civilian? Was he still in that vocational field six months after discharge? At that point I was assigned a 

new contract monitor, a clinical psychologist who was horrified at such concepts. 

     There is room for much exploration of objective behavioral evidences of quality of on-the-job 

performance. With increased use of such objective criteria, it Is possible that tests for selection, hiring 

interviews and qualifications for the job might change. Along with this. as there are changes in the social 

structure of the work situation, one can expect some changes in the qualities thought most desirable in 

employees. 
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