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Data sample - Fall term, 5,636 students (1,261 female, 4,375
male) from 40 different classes with 22 different instructors.

Average enrollment/term 800 students

Average class size 200 students.

Average dropout rate 7%, average D/F rate 3%

3 lecture/week

2 hours lab/week — average 16/section

1 hour discussion session/week — same students &TA as lab

Lab and discussion sessions taught by TAs emphasize
quantitative problem solving using Cooperative Group
Problem Solving using context-rich problems.

The Force Concept Inventory (FCI) Exam given during the
first and last week. It does not count in the grade. Only
revised FCI (1997- 2007) included in this analysis.

Females make up 22% of these classes.
Average course grade 73.5%£0.2% (males) 72.0+0.3% (females)
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GRADE PREDICTORS

R? (% VARIANCE)

SCIENCE & ENG BIO & PRE-MED
MALES FEMALES MALES FEMALES

IFCI PRE-TEST & COURSE GRADE 0.210 0.111 0.163 0.109

[MATH PRE-TEST & COURSE GRADE 0.251 0.308 0.199 0.176

IFCI POST-TEST & COURSE GRADE 0.338 0.283 0.267 0.285

MATH POST-TEST & COURSE GRADE 0.236 0.306 0.234 0.239
FCI PRE-TEST & FINAL EXAM 0.223 0.110 0.141 0.071
MATH PRE-TEST & FINAL EXAM 0.272 0.245 0.157 0.101

FCI POST-TEST & FINAL EXAM 0.346 0.312 0.233 0.279

MATH POST-TEST & FINAL EXAM 0.247 0.242 0.212 0.205

FC| PRE-TEST & MATH PRE-TEST 0.196 0.093 0.153 0.112

FC| POST-TEST & MATH POST-TEST 0.253 0.226 0.244 0.220
FCI PRE-TEST & FCI POST-TEST 0.531 0.423 0.483 0.316
MATH PRE-TEST & MATH POST-TEST 0.419 0.455 0.494 0.568

Correlation coefficients correspond to the square root of each value

http://groups.physics.umn.edu/physed

Gender Differences in High School Preparation for University Introductory Physics
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Data sample - Fall term, 1,266 students (743 female, 523
male) from 7 different classes with 5 different instructors.

Average enrollment/term 400 students

Average class size 200 students.

Average dropout rate 5%, average D/F rate 3%

4 lecture/week

2 hours lab/week — average 16/section

1 hour discussion session/week — same students &TA as lab

Lab and discussion sessions taught by TAs emphasize
quantitative problem solving using Cooperative Group
Problem Solving using context-rich problems.

The Force Concept Inventory (FCI) Exam given during the
first and last week. It does not count in the grade. Only
revised FCI (2003- 2007) included in this analysis.

Females make up 60% of these classes.
Average course grade 74.5%£0.5% (males) 72.4+0.4% (females)

FCI GENDER GAP

B MALES (N=523) B FEMALES (N=743)

=
o
=

(1=
=
|

PRE-TEST GENDER GAP POST-TEST GENDER GAP
12.840.9% 13.821.1%

o0
=

~
=

[=2]
=

.
=
,

64.440.8%
§50.620.7%

(]
=
I

43.610.8%
30.840.5%

[~
=
I

PRE-TEST POST-TEST
THE GENDER GAP PERSISTS AFTER INSTRUCTION

FCI PRE BY ITEM

—+—MALES (N=523) -=— FEMALES (N=743)

#25-27.
PUSH BOX

—_— & #2200 NN
#8-11: HOCKEY PUCK ROCKET
123 45678 9101121314 1516 17 1819 2021 22 23 24 25 26 27 28 29 30
FCl QUESTION NUMBER

MATH TEST 2005-2007

AVERAGE MATH PRE-TEST & POST-TEST SCORES
CALCULUS-BASED PHYSICS FOR BIOLOGY & PRE-MEDICINE, FALL TERMS 2005-2007

OPRE-TEST EPOST-TEST

STANDARD ERROR OF MEAN

K, FO5 aW, FO7
INSTRUCTOR, TERM

MATH SCORES BY LAST HIGH SCHOOL MATH CLASS COMPLETED
B MALES (N=176) B FEMALES (N=224)

w00 PRE-TEST POST-TEST

90

80

70

60

50

40

30

AVERAGE MATH SCORE (%)

20

10 ~

0 3% 2% | 3% 2%
Algebra  Geometry Pre- Calculus Other, Algebra  Geometry Pre- Calculus Other,
or Trig- calculus, more or Trig- calculus, more

onometry  Functions, advanced onometry  Functions, advanced
or Analysis math or Analysis math

AVERAGE MATH SCORE (%)

AVERAGE FCI SCORE (%) +/-
STANDARD ERROR OF MEAN

AVERAGE FCI SCORE (%)

PERCENT CORRECT

FCI SCORES 2003-2007

AVERAGE FCI| PRE-TEST & POST-TEST SCORES
CALCULUS-BASED PHYSICS FOR BIOLOGY & PRE-MEDICINE, FALL TERMS 2003-2007

‘ OPRE-TEST m®mPOST-TEST ‘

INSTRUCTOR, TERM

B MALES (N=520) B FEMALES (N=743)

PRE-TEST . POST-TEST |

o]
o

~
o

(=2}
o

o
(=]

B
o

L4
o
y

[~
o
y

=
(=]
y

o

T16% 28% 59% 52% 17% 13% 3% 4% = 5% 4% 16% 28% 59% 52% 17% 13% 3% 4% 5% 4%

No Regular Advanced College Both No Regular Advanced College Both
previous high placement only college | previous high placement only college
physics  school high and high| physics school high and high

only school school only school school
only only

FCI POST BY ITEM

—+—MALES (N=523)  -= FEMALES (N=743)

#16: CARITRUCK
#25-27.
PUSH BOX

#14: AIRPLANE

ROCKET

1234567 8 910111213 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30
FCI QUESTION NUMBER

MATH BY GENDER

B MALES (N=178) B FEMALES (N=225)

1.8%1.7% 1.931.9%

o
(=]

54.81.3% 60.0£14% 5 ni1.29%

PRE-TEST POST-TEST
ESSENTIALLY NO GENDER GAP ON THE MATH DIAGNOSTIC

CONCLUSIONS

. There is a significant gender difference in average FCI
scores for both populations of students when they
enter introductory university physics.

. There is essentially no gender difference in math skills
in either population of students.

. Neither math skills nor FCI scores account for enough
variance in the course grade to be used for screening
students.

. Males and females make equal and significant gains on
the FCI in both populations. Instruction is gender
neutral so gender gap remains essentially the same.

. The FCI gender gap remains whether females are the
minority or the majority in the class.

. Although initial FCI performance does depend on high
school physics background, the gender gap does not.
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