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Early Years: “Theory” Only, No Lab

• Before 1860, almost no colleges or high 
schools provided hands-on laboratory 
exercises for physics students (just 
occasional demos)

• Assessment often focused on verbatim recall, 
expressed through verbal “recitation” or 
copying of instructor’s notes



Text:

• “Suppose a body to be placed at a distance from 
the earth, weighing two hundred pounds; the earth 
would then attract the body with a force equal to 
two hundred pounds…”

Question at bottom of page:

• “Suppose a body weighing 200 pounds to be 
placed at a distance from the earth, with how much 
force does the earth attract the body?”

J. L. Comstock, A System of Natural Philosophy (1854), pp. 30-31



Quantitative Problems Became Common

• A stone dropped from the top of tower, struck 
the ground in 4 seconds: how high is the 
tower?

• Under the influence of a constant force, a body 
goes 12 feet in the first three seconds; how far 
does it go in 18 seconds?

L. C. Cooley, A Textbook of Natural Philosophy (1869), pp. 93-94



Student Laboratories Began to Spread

• In 1878, only four high schools and about 30 
colleges and universities incorporated full-
year student laboratory activities in physics

• By 1900, student laboratories had become 
commonplace

• Beginning around 1890, students were often 
required to submit signed laboratory 
notebooks for college-entrance exams



Lab Assessments
• Most reports of lab assessments focused on scrutinizing 

students’ lab notebooks for completeness, accuracy, and 
clarity; however, grading rubrics are not available.

• However, one (unusual) research investigation described 
the following method:

Practical Laboratory Problems. Each student is given a 
complete set of the apparatus required to solve eight 
simple practical problems in physics, such as “connect the 
electric bell to the dry cell so that it will give a single stroke 
but will not clatter when the circuit is closed” ….The 
solution of each is recorded on a suitable blank, from 
which the score is counted.

C. R. Mann, A Study in Engineering Education (1918), p. 118.



Physics Teachers Wondered How to 
Assess “Abstract Aims”

Sub-Committee on Tests, Physics Section, 
Central Association of Science and 
Mathematics Teachers:

[School Science and Mathematics 21, 273 (1921)]

The “highest aim” of physics teaching is development 
of “initiative, independence of thought and action, 
keenness of observation, aggressiveness, etc.”

“A teacher estimates the effectiveness of his teaching…”



1. By the attention given by individuals in his classes.

2. By the interest in the subject shown in the questions raised in 
class…

3. By their care in the use of apparatus and their attitude towards
experimentation.

4. By their growth in keenness of observation and their ability to 
grasp the meaning of experiments.

5. By their ability to generalize rationally from experimental 
results.

6. By the growth in the power to apply general principles to new 
and complicated cases.

The teachers were “unanimous in criticizing adversely the proposal 
to ascertain these same points by a questionnaire or test….

…a profitable set of questions [might be] evolved…but they 
feel quite incompetent to submit such a test [at the present 
time].”



Qualitative, Quantitative, and  “Define 
or Describe” Questions were Used

• On the first college entrance exams (1901-1904), it 
was difficult to discern the examiners’ intent on 
many of the non-quantitative questions, and there 
was much dissatisfaction with the “arbitrary”
grading

• Number of examinees jumped from < 200 in 1901 
to ≈1000 in 1915, to > 2000 in 1919

• Later exams (1915-1920) put greater emphasis on 
quantitative problems







Influence of Educational Psychology

• E. L. Thorndike, early psychometrician, 
promulgated “completion” tests for physics 
that influenced physics educators in the early 
1900s

• Sentences with missing words were given to 
students, who had to fill in the blanks; focus 
was on memorizing definitions and textbook 
statements, word-for-word.





Some Researchers Recognized the Need 
to Investigate Students’ Ideas

“…the important outcome of this study is not the 
fact that these students do not generally have 
scientific concepts, but the knowledge of just 
what type of notions exist, for it is on these vague 
and naive notions that more complete and 
ultimate scientific concepts will have to be built.…

[O. F. Black, The Development of Certain Concepts of Physics in High 
School Students: An Experimental Study (1931)]













Summary

• Physics teachers have always struggled to assess 
students’ performance on a wide range of learning 
goals

• Quantitative problems became a default assessment 
mechanism very early on

• Memorization exercises have long played a role in 
physics assessments

• A few early investigators probed students’ ideas in 
depth through interviews and conceptual diagnostics


