Gender Differences in both Force Concept Inventory and Introductory Physics Performance
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31/32 What is your intended major? COURSE GRADES BY GENDER
Biological Science 74.6 £ 0.9 747 +£1.0 35413 47814
Chemistry 71.3 £1.2 73.4 1.1 32313 53.2+x1.8
Computer Science 66.1 +1.3 70.2+ 0.6 344 1.7 51.2+0.8
Engineering 716 £ 0.5 73702 38307 528+04
Mathematics 69.1 £ 1.6 771 +£1.2 406 £ 2.4 55321
Physics/Astrophysics 706 £ 1.6 756 08 481+ 26 61.7x14
Social Science 73120 69.7£1.0 359+24 50.7+1.6
Other 71.2+£1.1 73.0+x 0.6 37.0x1.3 50.6 £1.0
Undecided 76.6 £ 1.2 75.4 0.7 409 £ 1.7 55.6 1.1

FINAL EXAM SCORES BY GENDER
CALCULUS-BASED PHYSICS FOR SCIENTISTS & ENGINEERS, FALL TERMS 1897-2007 CALCULUS-BASED PHYSICS FOR SCIENTISTS & ENGINEERS, FALL TERMS 1997-2007
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FEMALES AVERAGE COURSE
I GRADE: 72.0+0.3%

How well prepared do you feel to deal with the subject matter of physics?
Totally unprepared 71.8 1.5 74.3 1.4 32623 585624
Unprepared 69.3 1.0 69.9 + 0.8 30.0%x1.0 42.0+x 1.0
Somewhat prepared 71.2 0.5 71.3+03 35506 47.2+ 04
Prepared 74.3 £ 0.7 74.7 £ 0.3 426 £ 1.0 559+ 0.5
Very well prepared 78.5£1.9 80.1 £ 0.5 56.5 = 2.8 68.1 £ 0.9
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COURSE GRADE (%)

Have you taken a physics course before?
No 71.0 £ 0.9 72107 275+ 0.8 40.5+0.9
Yes, regular high school only 722+ 0.5 729 +03 38.7+06 527+x04
Yes, advanced placement only 74.6 £ 0.9 75904 43.7 £ 1.2 60.9 £ 0.7
Yes, college only 715+ 1.7 70313 39324 53.8+x19
Yes, both college and high school 68.7 + 2.1 724 11 448 + 3.3 549 +15

THE GENDER DIFFERENCE IS 1.5+0.2% THE GENDER DIFFERENCE IS 3.9+0.6%
PREVIOUS (SIGNIFICANCE p<0.0001 FROM NON-PARAMETRIC TEST) (SIGNIFICANCE p<0.0001 FROM NON-PARAMETRIC TEST)

PHYSICS FCI POST VS. PRE FINAL EXAM BY FCI PRE

FCI POST-TEST SCORE VS. PRE-TEST SCORE FINAL EXAM SCORES BY FC| PRE-TEST THIRDS
CALCULUS-BASED PHYSICS FOR SCIENTISTS & ENGINEERS, FALL TERMS, 1997-2007 CALCULUS-BASED PHYSICS FOR SCIENTISTS & ENGINEERS, FALL TERMS 1997-2007
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. BFCI PRETEST 0-10 (N=1490)

-+ BFCIPRETEST 11-20 {N=3049)
OFCI PRETEST 2130 {(N=1097)

Are you repeating this course?
No. 72.4 £ 0.4 73.7+0.2 377205 53.1+0.3

Yes. | took this course before at UMN 65.1 + 3.1 66.7 1.5 40.9 = 3.8 50.5+ 2.2
Yes. | took a similar course at another
college or university

68.7 £ 2.9 74216 41.2+ 5.2 96.7 £ 2.3
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What was the last high school math class you completed?
Algebra 754 23 68.7x1.5 36441 472+ 21
Geometry or Trigonometry 69.7+14 70.5+1.0 29.2+14 455+ 1.4
Pre-calculus, Functions, or Analysis 68.3 £ 0.7 714+ 04 35.1+£1.0 493+ 0.6
Calculus 73.4+04 74.2%0.2 39.2+0.6 54304
Other, more advanced math 746 1.8 78.0£0.7 408 2.3 584+1.2
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What was the last college math class you completed prior to taking this course?
I have not taken a college math class 72.8 £ 0.6 74.2 0.3 42.0 £ 0.8 55.6 04
Algebra, Geometry, or Trigonometry 66.8 £ 2.7 68.9 = 2.1 36.9 £ 3.8 44.7 2.9
Pre-calculus, Functions, or Analysis 629+14 66.5%+0.9 33620 442 1.2
Calculus 71.8 £ 0.5 72804 348 £0.7 49.7 £ 0.6
Other, more advanced math 76.1 = 1.1 77.6 £ 0.7 36.8+ 1.5 53.6+1.2

—— y=0.6843x +35.003 -
R*=05312 ] |
—— Pearson'sr=0729 - [

Spearman's rho = 0.740
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EXPERIENCE (DISTRIBUTION IS SIMILAR FOR MALES & FEMALES)

GRADE VS. FCI PRE-TEST GRADE VS. FCI POST-TEST

COURSE GRADE VS. FCI PRE-TEST SCORE COURSE GRADE VS, FCI POST-TEST SCORE
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When did you take your most recently completed math course?
Last term 720+ 0.5 73.4+03 37.7+06 526+0.4
Two terms ago 72.2+1.0 73.0+0.6 35.2+11 50.4 1.0
Last year 73.2 0.7 73.7+0.3 39.2+1.0 53.8+0.5
2-3 years ago 711 +1.2 742+ 08 37117 56.0+1.4
More than three years ago 71.5+24 79.0+26 38940 57.9+36

Are you enrolled in a math course this semester?
No 75.0 £ 0.7 75.5% 0.7 358+ 1.0 52.1%1.0
Yes 71.3 £ 0.4 73.4%0.2 38.5+0.5 53.1%0.3

How many science classes, other than this course, have you taken in college?

This is my first college science course 71.8 £ 0.6 74.0 £ 0.3 40.6 £ 0.9 55.0+x 0.4
I'm taking another first, college science
course concurrently with this class

1-2 711 t0.8 719 £ 0.5 35011 48.3 £ 0.7
3-4 71.7 0.8 709 £ 0.6 342 1.0 46.7 £ 0.9
5 or more 73.3 0.9 73.9+0.8 34011 47411

SCIENCE
EXPERIENCE

73.5+0.9 75204 43412 56.7 £ 0.7

COURSE GRADE (%)
COURSE GRADE (%)

MALES: MALES:
— y=0.2063x +57.927 — y=0.3989x+45.143 -

R*=0.21 R?=0.3379
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FINDINGS: COURSE PERFORMANCE

G PA * There is a small but significant difference in course grades and final exam scores for males & females
* Consistent with Tai & Sadler (2001): males perform one-sixth of a letter grade higher than females in university physics
+ Students who took high school physics (N=4731) have a small but significantly better physics grade (73.5%£0.2%) than
those who did not (N=701) (71.5£0.5%); non-parametric test significant at p<0.0001
EXP E CTE D * Consistent with Sadler & Tai (2001)
G RADE * No significant difference in physics grade between females who took high school physics (N=998) with a grade of
72.4%0.4% and those who did not (N=219) with a grade of 71.1%£0.8%; non-parametric test is NOT significant, p=0.131
* A significant difference in physics grade between males who took high school physics (N=3733) with a college grade of
73.8%0.2% and those who did not (N=482) with a grade of 71.7%£0.6%; non-parametric test significant at p<0.001
* For females and males who took high school physics, the grade difference of 1.4%£0.4% is significant (p<0.001)
Tl M E / WEEK * For females and males who did not take high school physics, the grade of difference 0.6+1.0% is NOT significant
(p=0.435)
» Taking high school physics is weakly correlated with physics grade, and is significant for all students combined
(r = 0.054, rho = 0.054, p<0.0001); This weak but statistically significant relationship agrees with Sadler & Tai (2001)
» Taking high school physics and physics grade is only significant for males
(Females: r = 0.041 p=0.158; rho=0.043, p=0.131; Males: r =0.053, rho =0.051, p<0.001)
# CREDITS  Taking calculus in high school is correlated with physics grade, and is significant for all students combined
(r =0.132, rho=0.130, p<0.0001); This weak but statistically significant relationship agrees with Sadler & Tai (2001)
* The relationship between taking high school calculus and physics grade is stronger for females than for males
(Females: r =0.167, rho=0.172, p<0.0001; Males: r = 0.122, rho=0.117, p<0.0001)
* The relationship between taking high school calculus and physics grade is stronger than taking high school physics
and grade. This is consistent with other research findings [2, 3]
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How computer literate do you consider yourself?
Uncomfortable with computers 700 £ 2.3 73.3+1.6 36.2+22 48.2 £ 2.7
Marginally computer literate 73.4+0.9 73.2+0.7 38.2%+13 50.7+x11
Fairly computer literate 720+ 0.5 73.7+03 37.6 £0.6 51605
Very computer literate 71.4 £ 0.8 73.6 £ 0.3 39.8 1.1 54.3 0.5
Extremely computer literate 71.5+2.0 73.4%+05 33937 57.8+038

What is your approximate college GPA on a 4.0 system?
1 do not have a GPA at the U of MN 72.7 £ 0.5 744 0.2 411+0.7 55.5 + 0.4
3.4-4.0 76.9 + 0.6 779 0.4 38.0+ 0.8 524 %07
2.8-3.3 65.8 £ 0.6 68.7 £ 0.5 31.3+09 46.9 + 0.8
1.8-2.7 (Below 1.8 had no response) 604 1.3 63.5 0.8 30.8%+1.8 43.8 1.2

43 What grade do you expect to receive in this course?

A 745+ 0.5 75.9 £ 0.2 39.2+0.7 55.2 + 0.4
B 69.8 £ 0.5 704 0.3 36407 50.3+0.5
C (D & F had no respondents) 66.5 + 2.1 66.0 £ 1.2 31318 44.2 + 1.6

44 Approximately how much time per week do you anticipate spending

on this course in addition to regular class sessions?
Less than two hours per week 60.8 +4.0 776 1.8 33.3x36 62.2+ 3.3
2-5 hours per week 71.5 £ 0.8 73.8x04 37.8x1.2 56.3 £ 0.6
6-10 hours per week 721 £ 0.5 73.8 0.3 37.9 0.6 52904
10-15 hours per week 72.7 £ 0.7 73.0+05 37.4+09 49.6 £ 0.7
More than 15 hours per week 74.3 £ 1.8 715211 37.0x20 456 £ 1.5

How many total course credits are you taking this semester?
0-4 75.9 £ 2.7 76.4%23 38239 51.7 = 4.1
5-8 71.8 £ 3.9 71.7 221 352152 52.6 2.9
9-12 70.3 £ 1.2 706 0.7 344x14 47.2+1.0
13-16 721 £ 0.4 73.4%0.2 37.4: 0.6 53.6 + 0.4
More than 16 73.5 £ 0.8 76.4% 0.5 401 = 1.1 54.0 + 0.8

How many hours per week are you employed?
None 73.9+0.5 752+ 0.3 409*0.7 54.6 + 0.4
1-10 hours per week 73.1 £0.7 731204 37.9x1.0 529 0.7
11-20 hours per week 69.4 £ 0.7 70.4 £ 0.5 33.2+0.9 49.5+ 0.7
21-30 hours per week 66.7 £ 1.3 69.8 + 0.9 29411 48.4 £ 1.4
More than 31 hours per week 68.3+24 69.3 £ 1.7 33.0x28 46.3 £ 2.7

What is your age?
17 or younger 79.0 £ 1.5 77.5+1.0 42323 52.2*1.6
18-19 722 +04 739 0.2 38806 54.3+03
20-21 718+ 0.8 702 + 0.6 333+1.0 471+ 09
22-23 66.7 £ 2.0 72013 34629 455+ 2.0
24 or older 719+ 1.6 723 +11 35621 47.2+ 15
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[2] P.M. Sadler and R.H. Tai, “Success in introductory college physics: The role of high school preparation,” Sci. Ed.
85(2), 111-136 (2001).

What type of residence do you live in (choose only one)?
Dormitory on-campus 73.0 £ 0.5 743 0.3 41.6 £ 0.7 558+ 04
Living near campus 71.8 £ 0.9 716 £ 0.6 355+11 48.8 + 0.9
Living off-campus 69.4 1.0 71.6 £ 0.7 31.6 1.2 46.4 £ 1.0
With parents/family 71.7 £ 0.9 73.5x05 35412 52.1+0.8

Other 67.3 29 700 £1.9 33.8 % 4.1 446%28 @ ' Grant DUE- 0715615
docktor@physics.umn.edu, heller@physics.umn.edu

[3] Z. Hazari, R.H. Tai, and P.M. Sadler, “Gender differences in introductory university physics performance: The
RESIDENCE influence of high school physics preparation and affective factors,” Sci. Ed. 91(6), 847-876 (2007).
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