Understanding Math Anxiety: How Do
We Optimize Success on Quizzes?



Background: Yerkes-Dodson Law

Optimal Point

* Yerkes & Dodson
(1908) developed the
Inverted-U
relationship between
arousal/anxiety and
performance

Attentional Performance

Arousal/Anxiety



Background: Test Anxiety

Test Anxiety: Separate from general anxiety, test
anxiety is only activated in an examination
setting (Cassidy & Johnson, 2001)

* Able to function normally in daily activities without any
symptoms of anxiety

* The moment a test hits, anxiety strikes
* Two components: emotionality & worry



Background: Math Anxiety

Math Anxiety: An anxiety with dealing with
numbers in both educational and daily
activities

» Differs from general anxiety and test anxiety

* Avoidance of math classes

e Richardson & Suinn (1972) created the Mathematics
Anxiety Rating Scale (MARS) as a diagnostic



The Present Study

My Hypothesis:
Students with high
math anxiety will
perform better on a
planned quiz than on
a pop quiz. However,
students who have
low math anxiety will
perform similarly on ArousalAnsiety
both a planned quiz
and a pop quiz.

Attentional Performance




Method: Participants

59 participants currently enrolled in 11th grade
math at a local high school

 A-MARS (Abbreviated version of the MARS)
assessed math anxiety levels

— We used a median split (Median = 24) to
determine low versus high math anxiety



Method: Quizzes

e Students took both a pop quiz and a planned
quiz over the course of two weeks

e After each quiz, students took the STAI
(Spielberger, 1970) to measure state anxiety



Quiz Score

Results: Quiz Type & Math Anxiety
Level vs. Quiz Score
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Results: Quiz Type & Math Anxiety
Levels vs. State Anxiety Level
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Math Anxiety Levels- Means

MathAnx

Mean N | Sic. Deviaton
Low Math Anxiety 16.1290 31 6.38052
High Math Anxiety 35.7857 28 8.79123

- Total | 25.4576 59 12.45173 _




Quiz Score Averages

| Math Anxiety Level I PopQuiz | PlannedQuiz
Low Math Anxiety = Mean 20.0323 20.1290
N 31 31

Std. Deviation | 2.38724 2.02471

High Math Anxiety Mean 18.3571 20.4643
N 28 28

Std. Deviation | 3.95778 1.83045

Total Mean 19.2373 20.2881
N 59 59

Std. Deviation | 3.30928 1.92579




Follow up t-tests

Paired Samples Test
| Math Anxnety Level | t df Sig. (2-1ailed)
Low Math Anxiety  Pair1  PopQuiz - PlannedQuiz -.182 30 857
High Math Anxiety Pair1  PopQuiz - PlannedQuiz 2.511 27 018




ANOVA:
MA Level & Quiz Type vs. Quiz Score

Tests of Within-Subjects Effects
Measure:MEASURE _1

Source F Sig.

quizType Sphericity Assumed 5.127 027
Greenhouse-Geisser 5.127 027
Huynh-Feldt 5.127 027
Lower-bound 5.127 027

quizType * MALevel Sphericity Assumed 4.266 043
Greenhouse-Geisser 4.266 043
Huynh-Felct 4.266 043
Lower-bound 4.266 043

Tests of Between-Subjects Effects

Measure:MEASURE _1
Translormed Variable:Average

Type Il Sum
Source of Squares df Mean Square F Sig.
Intercept 45888.290 1 45888.290 | 6377.253 .000
MALevel 13.206 1 13.206 1.835 A81
Error 410.150 57 7.196




STAI Averages

Report
STAIPcp | STAIPlanned |
Low Math Anxiety Mean 44387 34.5161
N 31 31
Std. Deviation | 14.16257 9.66737
High Math Anxiety Mean 57.2500 45.4643
N 28 28
Std. Deviation | 18.75885 11.43575
Total Mean 50.4915 38.7119
N 59 59
Std. Deviation | 17.58347 11.81619




ANOVA:
MA Level & Quiz Type vs. STAI Score

Tests of Within-Subjects Effects
Measure:MEASURE _1

Source F Sig.

quizType Sphericity Assumed 28.737 .000
Greenhouse-Geisser 28.737 .000
Huynh-Feldt 28.737 .000
Lower-bound 28.737 .000

quizType * MALevel Sphericity Assumed .225 837
Greenhouse-Geisser 225 837
Huynh-Feldt .225 637
Lower-bound .225 637

Tests of Between-Subjects Effects

Measure:MEASURE _1
Translormed Variable:Average

Type Il Sum
Source of Squares df Mean Square F Sig.
Intercept 242634.839 1 242634.839 | 921.385 .000
MALevel 4170.568 1 4170.568 15.837 .000
Error 15010.212 57 263.337




Quiz: Week 1 (Logs & Exponents)

Name Section 1 Planned Quiz:  logs and exponents 22 pts

Please show work.

3an
) X
1. Write as a single power of x: P Yy n-1
e X X G
2. Simplify:
"™ — In(e™) In(5e’) + "
Uy - 2m In(s) +3+ ¢
2m (3pts) %n (5} + I 5 (apts)

3. State the domain of the following with interval notation: (3pts ca)

. . Ls x~7
i) log4(x—5) + 10g4(x+3) i) 1n(x2(x+3))
X-5>0 A y+3»0
X% 50 g o=
X>5 A xy -3 "‘:;"“”"O
o5 X*(x+2) -3 0 3

(5 %) (-2 .0) U (3, )

4. Sketch each of the following and label at least one key pt : (3 pts ea)

D y=-In(x) i) y=

log, (x—-4)l

[l
i
i
|
!

)
|
N7 g




Quiz: Week 2 (Sequences)

Pop Quiz Sequences Name

Section 1 22 pts
‘Brute force only’ will receive one credit. Show formulas and work.

1. Give the formulas :  A)  General term for an arithmetic sequence An= 0, *(n- ) 0(
{apts)

B) General term for a geometric sequence An = 1" -!

b

Find the 24" term of the sequence 21, 13,5, -3, .....
A=Ay *(n%}d
An=21 + 2% (~8)
an =2]-184

Bn= = H!!{O - %{I_’&L_”__”_Hﬂwfjp(s)
3. 192 is what term of the sequence 3,6, 12,24, .....
an =0,
n-
192=3-2"
= 2"
2= 2 "
G = h-! ﬂ:? ".'?f f‘e rm (pts)
4. Given an arithmetic sequence with a,=24 and @, =52, find q,.
Bn= 0+ (n-1d *y=24 Ag=S2
52=24 *’*C’l QL‘:ZL}
2 g:’ :} d a 2= ﬂ Che Ll‘
Y=d Ay =20
2.0 pts)
. . .. a=5
5. Given the recursive definition , state the first 4 terms of the sequence.
a,=2a,_, +1
0,=5
Az=2(5)+1=1l
Q3= 2(N¥l=23>
Q4= 2(23)+1 =41
5 1 2.3} 1’:} (4pts)
6. Given a geometric sequence with a, =~i~ and a, =w]~, find ag.
=4 =L
L =3 As=3;
39 =2V
1
! 4 Ag= Q3 =
— 2
o™ T !
4 4 =21 L
{2y =r 2 g L
T 52 ,.....__u~<_é?ﬁ..._._,,M,_ﬁa*?iﬁﬂ
= =L



