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Background

o Statistical Literacy:

o Ability to read, write and reason about numbers
and statistics in everyday contexts including tables,
pie charts, and bar graphs.

¢ Methodology:

o Activity done as an in-class activity in teams of 2
students (n = 215 groups) from 2008 - 2012

» Context:

° Data Source: 2006 US Census Bureau Survey of
Fishing, Hunting and Wildlife Watching.

Background

Reading Tables of Counts / Percents

Fishing
Anglers and Days of Fishing
{In millions)
Anglars Days
Mumbar Psrcent  Numbsr Parcant
Total fishing . . . . . 30.0 100 517 100
Freshwater, total . . 254 85 433 84
Frashwatsr, except
Great Lakes 250 84 420 81
Great Lakes. . .. 14 5 18 3
Saltwater . . T 26 a6 17

Q: Write out a statement comparing the number of days spent
Freshwater fishing vs. Saltwater fishing.

Reading Tables of Counts / Percents

Correct Answer:

Fishing

Multiple Answers

Anglers and Days of Fishing

Results:

Correct Answer: 81% of groups

@ 7 Non-Arithmetic Comparison 53%
Statement of Facts 41%
Ordinal Comparison 12%

Q: Write out a statement ) ) )
comparing the number of days | | Arithmetic Comparisons
e Share of Total by group 6%
spent Freshwater fishing vs. 5 S By 72
Saltwater fishing. 5 times more (incorrect) 10%
Simple Difference 5%

Reading Tables of Counts / Percents

Anglers Pursuing Selected Fish
by Type of Fishing Q: What percentage of
L. Great Lakes anglers fished
Fish sought Nurmbarof anglers  Parcent for perch?
Anglers. okl . . .. ........ 0.0 00
Freshwater except GreatLakes. . . . 25.0 L]
Black bass 100 33
75 25
70 23
68 23
[ e e 14 5
Walleye, saugar 05 2
Pere 05 2
Saknon 04
Lk trout 03
Salteater . |, . 77 2%
Fzlfh (1o 4 21 7
Fad drum [ 18 &
Sea rout 15 5
Stnped bass 14 g
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Reading Tables of Counts / Percents

by Type of Fishing

Anglers, tefal . .. ..

Fresteatar axcapl Greal Lakas.

Anglers Pursulng Selected Fish

o

no

1%

L

Q: What percentage of Great
Lakes anglers fished for perch?

Correct Answer: .5/ 1.4=36%
or 2/5=40%

Results:

19% Correct Answer

Most Common Wrong
Answer:

2 Percent: 76% of Groups

Reading Tables of Counts / Percents

| Q: What % of Great Lakes anglers fished for perch?

Anglers Pursuing Selected Fsh
: by Type of Fishing

| Anglers, tatal ny "we

| Frashwater excapt Greaf Lakes. . . . 250 (4]

Correct Answer: .5/ 1.4 =36%
(or 2/5 =40%)

Two True Statements:

36% of all Great Lakes anglers
fish for perch.

2% of all anglers fish the Great
Lakes for perch.

Reading / Interpreting Pie Charts

Percent of Anglers by Age Group

65 and older
10%

55 o 64
15%

45 1o 54
22%

181024
. 8%
25 1o 34

181017
4%

18%

3510 44
25%

Q: What Percentage of Anglers are 55 and older?

Q: What Percentage of Anglers are between 35 and 547

Reading / Interpreting Pie Charts

Q: What Percentage of
Anglers are 55 and older?

Q: What Percentage of Anglers
are between 35 & 547

| Correct Answer: 25%

| |Correct Answer: 47%

Results:

97% Correct Answer

Most Common Wrong
Answer:

Can’t Tell: 1% of groups

Results:

99.5% Correct Answer

Reading / Interpreting Pie Charts

Percent of Anglers by Age Group

65 and older
10%

55 o 64
15%

45 1o 54
22%

. 181024
8%
\ 2510 34

1610 17
4%

16%

3510 44
25%

| Q: What percentage of 18 to 24 year olds are anglers?

Reading / Interpreting Pie Charts

| Q: What percentage of 18 to 24 year olds are anglers?

Parcent of Anglers by Age Group

Correct Answer:

Can’t Tell (with pie chart given)

Results:

30% Correct Answer

Most Common Wrong Answer:

Eight Percent (67% of groups)
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Reading / Interpreting Pie Charts

Percent of Wildlife Watchers by Age

161017
2%
and olde
g 19‘3{: 18 1o 24
y 5%
55 1o 64 B / 251034
19% Ny 1%
351044
4510 54
23% 2l

Q: What percentage of 35 to 44 year olds are wildlife watchers?

| Q: What percentage of wildlife watchers are between 35 & 44 yrs of age? |

Reading / Interpreting Pie Charts

Percent of Wildite Watchers ty Age

=

LT

o

Q: What % of 35 to 44 year olds are
wildlife watchers?

Q: What % of wildlife watchers are
between 35 & 44 yrs of age!

Correct Answer:

Can’t Tell (with pie chart given)

Correct Answer:

21%

Results: 56% Correct

Common Wrong Answer:
21% (38% of groups)

Results: 87% Correct

Common Wrong Answer:
Can’t Tell (6% of groups)

Reading / Interpreting Bar Charts

Percent of U.S. Population Who Wildlife
‘Watched by Household Income

— 3

$20,000 to $34,999

$35,000 to $49,899 36%
$50,000 to $74,899 40%
$75,000 to $99,899 40%

$100,000 or more 43%

| Q: What percentage of low income (<$20k) households are wildlife watchers?

| Q: What percentage of those under $35k households are wildlife watchers?

Reading / Interpreting Bar Charts

Percent of U.S. Population Who Wildlife

Watched by Household Income

Less than muoo- %
520,000 1o w.m- 7%

. =
- =
40%

I

$75,000 to $99,999

$100.000 or mora

Q: What percentage of low
income (<$20k) households are
wildlife watchers?

Correct Answer: 23%
Results: 83% Correct

Common Wrong Answer:
Can’t Tell (9% of groups)

Percent of U.S. Population Who Wildlife
Watched by Household Income

Reading / Interpreting Bar Charts

wildlife watchers?

Q: What percentage of those
under $35k households are

47.7 million

Reading / Interpreting Bar Charts

Bird Watchers

Less than muoo- %

520,000 1o w.m- 2%
— .
$50,000 1o 3?4.999_ 0%
$75,000 1o SW.QQQ_ a0

$100.000 or mora

Correct Answer:
Can’t Tell

Results: 41% Correct

Common Wrong
Answer:

50% (45% of groups)

41.8 million

18.9 million

Total Around the
home

Away from
home

Q: How many bird watchers participate in that activity both around the

home and away from home?
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Reading / Interpreting Bar Charts

Bird Watchers Q: How many bird watchers
ar 7 wilicn participate in that activity_ both
41.8 mision around the home and away from
home?
19.9 milion Correct Answer: |4 Million

Results: 10% Correct

Common Wrong Answer:
Can’t Tell (31%)
47.7 Million (34%)
61.7 Million (8%)

Total Around the  Away from
home home

Summary of Error Rate Results

¢ Ignorance or misusing union-intersection

equation (90%)

¢ Percentage of a subgroup (80%)

¢ Confusion of the inverse (70%)

¢ Treating common-part % as distinct-parts (60%)

» Confusion of the inverse when asked both
questions back to back (45%)

¢ Comparison of counts/sums (20%)

« Identifying/adding parts in a pie chart (1%)

Conclusions / Discussion

* This is not rocket science!
° Reading Tables, Pie Charts and Bar Graphs
° Writing Statements including #'s
° Interpreting Summary Data

¢ Yet, Students are LOST
in what many might
consider “fly-over”
material.

Conclusions / Discussion

o Statistical Literacy is more than just
statistical / calculation competence

e All Students must be able to navigate
amongst real-world summary statistics

* Where are students going to learn this?
> Should we make room in the traditional course?
> Should we have a pre-inference “2"¢ Course”

Conclusions / Discussion

e Test it out with your students!
oLink to Census Brochure:

°Link to 10 item sample survey:

°Questions / Comments?

°Email address:
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Reading Text with Numerical

Facts

(v i ezl I 2006, 87 million U.S.

I‘QJ\,LLJJGL& residents 16 years old and
older, 38 percent of the

. 4% . population, participated in

F@'g’] (S widife-related recreation
activities.

Wikdlife-Related Recraationlsts: 2006

30.0 million anglers

12.5 million hunters

71.1 million wildlifz watchers

These recreationists spent $122 billion on their

fishing, hunting, and wildlife watching (closaly

obsarving, feeding, and photographing wildlite).

The 2006 National Survey of Fishing,

Hunting, and Widlie-Associated Hecreation

isace ive source of wildlife-related

recreation information. Information is provided

in national and state printed reports and at

<http:ifederalaid. fws. govisurveys/surveys himiks.

Q: In 2006, how many people
participated in wildlife-related
activities?

Correct Answer:

87 Million U.S. Residents 16+

Results:
Correct Answer: 76%
Most Common Wrong Answer:

113.6 Million (7%)
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Reading Text with Numerical Facts

£~ 8 — [l In2006, 87 milion U.S.
'\Q- |"L:JJ'L§|_,\S residents 16 years old and
older, 38 percent of the
| —. 4% . populafion, participated in
LEF: (G  wikife-related racreation
— activities.
Wikdlife-Related Recraationlsts: 2006
30.0 million anglers
12.5 million hunters
71.1 million wildlifz watchers
These recreationists spent $122 billion on their
fishing, hunting, and wildlife watching (closaly
obsarving, feeding, and photographing wildlite).
The 2006 National Survey of Fishing,
Hunting, and Widlie-Associated Hecreation
macc ive source of wildlife-related
recreation information. Information is provided
in national and state printed reports and at

<http:ifederalaid. fws. govisurveys/surveys himiks.

Q: How many people did they
interview for this survey?

Correct Answer:

Can't Tell

Results:
Correct Answer: 72% of groups
Most Common Wrong Answer:

113.6 Million (9%)

Abstract:

e This presentation describes a classroom assessment activity
using a 2 page “Quick Facts” summary of a U.S. government
produced survey on Fishing, Hunting and Wildlife. With a
combination of summary statistics, tables and graphs, this
activity probes student understanding of topics which are
often considered fly-over territory by many introductory
statistics instructors. The results and discussion of this
activity provide instructors with insight into the preparation
and background knowledge of students entering
introductory statistics. In addition, it becomes an excellent
vehicle for demonstrating and introducing the need for
statistical literacy skills using real-world data in a context
that is familiar to many students and not discipline specific.
Results from over 200 undergraduate and 100 graduate
students at multiple schools will be discussed along with
recommendations for instructors on improving student
performance on these important yet often-ignored topics.
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