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This resource contains a series of activities designed to increase graphing literacy and
graphing ability in undergraduate psychology majors. The activities involve an activity based
approach to graphing, emphasizing the importance of being able to read/understand graphs and
providing detailed instructions (including screen shots) of how to create a variety of types of
graphs in Excel 2007 (v12.0).

This resource should be relevant to all psychology students and educators. However, it is
primarily aimed at faculty who teach statistics and/or research methods. More specifically, all of
the activities are designed to be completed in class thereby encouraging their inclusion in the
graphing unit of a statistics and/or research methods class.

Outside of a statistics and/or research methods class, any instructor that teaches a class
involving student consumption of journal articles (or other primary sources) might find the
resource relevant as it contains information not only on how to create graphs, but also how to
understand them. Additionally, each activity was designed as “stand alone” activity so they can

be incorporated as individual activities in any class that deals with graphs or graphing.
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Types of Data
Qualitative and Quantitative Data
Qualitative Data. Classified based on characteristics and not measured in amounts.
Quantitative Data. Measured in and indicates amounts (e.g., number present).
The graphic below illustrates how data are classified after being identified as qualitative

or quantitative.

Qualitative Quantitative

|| ||
| |

Interval/
[ Nominal j [ Ordinal ] [ Ratio ]

Four Traditional Measurement Scales

Nominal scale. Scores are used for identification and classification with no quantitative
properties. Each score represents belonging to a group, not an amount. For example, if a class
were split into males and females, this would be a nominal scale.

The nominal scale represents qualitative data and is the most basic measurement scale. It
is a discrete measurement meaning that membership in one category precludes membership in
another group. For ease of understanding, nominal scales often assign numbers to the categories
(e.g., Males = 1, Females = 2). However, the number has no inherent value associated with it
and is only used for identification so a female (assigned a 2) is not any better or worse than a
male (assigned a 1).

With nominal data, a bar graph is the best way to show the data.
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Ordinal. Scores indicate rank order. Categories are more than merely different and can
be rank ordered from highest to lowest or from best to worst. For example, if a class were split
according to grade (i.e., A, B, C, D, F), this would be an ordinal scale. With ordinal scales, like
with nominal scales, membership in one category precludes membership in another group.

There is some disagreement about whether ordinal data represent qualitative or
quantitative data. Although ordinal data can be ranked, only the respective rankings can be
discussed; nothing can be said about data between the ranks. That is to say, it is known that an A
is higher than a B but it cannot be known by how much. It is possible the A (e.g., 90%) may
only differ from the B (e.g., 89%) by one point. However, it is equally possible that the A (e.g.,
99%) differs from the B (e.g., 80%) by 19 points.

With ordinal data, a bar graph is the best way to show the data.

Interval/Ratio. Interval scales have scores that represent an actual quantity with an equal
distance between the scores (e.g., 100 is 10 points higher than 90 and 90 is 10 points higher than
80). Interval scores do not contain a true zero and thus do not measure the complete absence of a
quantity. For example, if a class were organized based on IQ score, this would be an interval
scale. There is not a true zero here because one cannot score a zero (indicating a complete lack
of intelligence) on the 1Q test and we cannot say that someone who scores a 100 is twice as smart
as someone who scored a 50.

Ratio scales, on the other hand, also have scores that represent an actual quantity with an
equal distance between the scores. However, ratio scales contain a true zero. For example, if a
class were organized based on the time it took to complete the first exam, this would be a ratio

scale. There is a true zero here because it is possible to take no time to complete the exam (e.g.,
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the student did not attempt the exam at all), and a student who spends 60 minutes takes twice as
long as a student who spends 30 minutes to complete the exam.

The appropriate way to present data and the statistical tests are identical for interval and
ratio scales. Additionally, both interval and ratio scales contain continuous data. Thus, the
scores can have decimal places (e.g., 90.5), indicating that a score falls between two whole
numbers. As such, with Interval/Ratio data, either a histogram or a frequency polygon, both of
which show the continuous nature of the data, is the best way to show the data. A histogram,
which is appropriate when there are fewer scores, contains bars that abut one another. A
frequency polygon, which is appropriate when there are a larger number of scores, contains an
unbroken line.

It is worth noting one special case of interval and ratio scales in which the data are
discrete. Namely, when one presents counts (e.g., the number of babies born a year) the data are
discrete but also ratio. In this case, even though the data cannot technically be a decimal (e.g.,
2.3 babies), a histogram or a frequency polygon is still the appropriate way to show the data.

Research Methods and Variables

Psychological research commonly uses three methods: descriptive, correlational, and
experimental.
Descriptive

Of the three commonly used types of research, descriptive research is the most basic.
Descriptive research does exactly what it sounds like; it describes a data set. All of the
information presented in descriptive research can be directly verified by the data. In other

words, no inferences are drawn about other data or other situations.
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All of the following (made up) examples represent descriptive research: The average
statistics grade on the first exam was 71.43, two thirds of the students enrolled in general
psychology are women, and only one first-year student is enrolled in research methods. As you
can see, all of these examples describe something about a group of people and can be verified by
examining the data. None of the examples make claims about other groups or do anything
beyond conveying basic information about the data set.

With descriptive research, three types of graphs are typically used: bar graphs,
histograms, and frequency polygons.

Correlational

Correlational research is sometimes classified as descriptive and sometimes classified as
its own separate category. This ambiguity arises because a correlation can be used to merely
describe the strength of a relationship or it can be used to test for the presence of a relationship.
In either situation, the purpose of correlational research is to examine the relationship between
two variables. The difference between descriptive research and correlational research is that
correlational research emphasizes relationships whereas descriptive research does not.

All of the following (made up) examples represent correlational research: There is a
positive relationship between the number of hours studied and the grade earned on the first
statistics exam, increased amounts of estrogen are related to higher levels of empathy, and the
amount of beer a person consumes is negatively related to the person’s ability to drive well.

With correlational research, only one type of graph is typically used: a scatterplot.
Experimental

Experimental research is the most complicated of the three types of research.

Consequently, it provides the richest data. Experimental research separates itself from other
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types of research in that the experimenter has control over one (or more) variable(s). For
example, if researchers want to examine whether consuming caffeine makes someone more alert,
they will need to conduct an experiment. One potential (although simplistic) way of examining
this effect would be to give participants different amounts of caffeine (e.g., 50 mg, 100 mg, and
150 mg) in a between-subjects design and test for alertness. In this case, the experimenters
control the amount of caffeine a person consumes and it is this control that makes the study an
experiment. Additionally, because the experimenters are giving different amounts of caffeine to
different participants, they are manipulating the amount of caffeine received. Manipulation is a
key component of experimental research. Although experiments are powerful and frequently
used, they may be less realistic because the experimenter controls and manipulates the situation.
Experimental research has two types of variables unique to experiments. One is the
variable that is under the control of and deliberately manipulated by the experimenter. This
variable is called the independent variable (IV). The independent variable will always have at
least two discrete (nonoverlapping) levels. In the example described above, the experimenter
created three levels: 50 mg, 100 mg, and 150 mg of caffeine. Often, experiments will consist of
more than one independent variable. Multiple independent variables allow for the study of
complex human behavior. For example, with the caffeine study discussed above, it is entirely
possible that the time of day the caffeine is consumed may have an effect on a person’s ability to
focus. Therefore, the experiment can create two levels corresponding to the time of day the
caffeine is consumed: morning (10:00 am) or afternoon (3:00 pm). The experimenter would
assign participants to either the morning group or the afternoon group, thereby manipulating the

time of day the caffeine is consumed.
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The second type of variable that all experimental research has is called the dependent
variable (DV). The dependent variable is the variable being measured and is not controlled by
the researcher. The DV is the data (D) the researcher collects. In the above example, the
researcher measures each participant’s level of alertness so the level of alertness is the DV.
Another way of thinking of a DV is that it depends on the IV. That is to say, the person’s level
of alertness depends on the amount of caffeine consumed (assuming caffeine has an effect on
alertness). As opposed to the IV, the DV in this example is continuous (the opposite of discrete
data and includes all data that have the potential to include fractions or decimals).

A final quality of experimental research is that it is often inferential. That means it is
used to make inferences about other similar situations and groups of people. Although it is
interesting to know that caffeine has an effect on the level of alertness for a particular sample, the
goal is to be able to apply that knowledge in other situations. In other words, the goal of the
study is to be able to draw the inference that in general caffeine increases alertness, not just in
the specific situation studied.

With experimental research, two types of graphs are typically used: bar graphs and line

graphs.
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Figure 1. Example of a bar graph.
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Figure 2. Example of a Histogram.
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Types of Data Questions

1. Social psychologists often use nominal variables in their research. What are some
nominal variables you would expect a social psychologist to regularly use?

2. Cognitive psychologists often use interval/ratio variables in their research. What are
some interval/ratio variables you would expect a cognitive psychologist to regularly use?

3. Provide an example of a research scenario where a psychologist would collect ordinal
data.

a. Do you think rank data are better classified as quantitative or qualitative? Why?

4. In social science research, which do you think you will encounter more as a dependent
variable: nominal, ordinal, or interval/ratio data? Why?
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5. One controversy among social science researchers regards multiple-choice measures such
as Likert-type questions (e.g., 1 = Strongly Disagree, 2 = Disagree, 3 = Neither Agree
nor Disagree, 4 = Agree, 5 = Strongly Agree). Some researchers consider these types of
questions to be ordinal and some consider them to be interval. Which do you consider
them to be, ordinal or interval? Why?

a. What are the possible ramifications of classifying the measure as ordinal?

b. What are the possible ramifications of classifying the measure as interval?
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Fix the Graph

Below are two flawed graphs. Determine what is wrong with each graph and fix it. If you need
to draw a new graph, you can.
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Graph Questions 1

Use the graph below to answer the following questions:

Percent of Participants who Helped a Person in Need as a
Function of Sex and Status

70%

60%
50%

40%
30% e Status: Alone

- an a» a» @ = © @ @ Status: Group

20%

10%

Percent of Participants who Helped

0%
Male Female
Sex of the Partipant

1. What kind of graph is it?

2. What is the Dependent Variable (DV)?

3. How many Independent Variables (IVs) are there?

a. How can you tell?

b. What are they?

18
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4. When are people the most likely to help, when they are alone or in a group?

Graph Questions 2

Use the graph below to answer the following questions:

Frequency

—_

Quiz Scores
(Range 1 -10)

14 -

12

0 -

g -

6 -

4 -

2

0

1 2 3 4 5 6 7 8 9
Quiz Scores

. What kind of graph is it?

What kind of data (nominal, ordinal, interval, or ratio) were used to make the graph?
How do you know?

Are there any other graph types that would be appropriate to use? If so, what kind?

How many students scored a 6?

Which score was the most frequently occurring score in the class?

How many students are enrolled in the class?

19
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M&Ms Activity*

For this activity, you will need a pack of M&Ms and access to a computer with Microsoft Excel.
Using the M&Ms, you will need to do the following:

1. Divide the candies by color.
2. Count the number of each color.
3. Create a graph in Microsoft Excel** that shows the breakdown by color.
a. Make sure to select the most appropriate type of graph.
b. Don’t forget to include labels and a descriptive title!
*NOTE: Although this activity was not taken from a specific source, there are many versions of
it in use by a variety of people. However, none of the existing versions were consulting when
making this activity.
**See the “How-to” guides at the end of this workbook for step-by-step instructions on how to

make each of the five main types of graphs (i.e., bar, histogram, frequency polygon, scatterplot,
and line graph)
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Wadded Up “Paperball” Toss Activity
For this activity, you will need a sheet of paper, a yardstick or tape measure, and access to a
computer with Microsoft Excel. Using the sheet of paper and the ruler, you will need to do the
following:
1. Wad up a sheet of paper to make a “paperball.”

2. Mark a spot on the floor from which everyone will throw their paperball.

3. Each person in the class should throw a paperball and then measure the number of inches
it flew.

a. To ensure consistency in the measurement, each person should measure from the
tips of their toes (at the time of the toss) to the final resting place of the
“paperball”

i. Try to measure the most direct route possible.
b. All measurements should be in inches
4. Create a graph in Microsoft Excel* that shows the paperball distances
a. Make sure to select the most appropriate type of graph.
b. Don’t forget to include labels and a descriptive title!
*See the “How-to” guides at the end of this workbook for step-by-step instructions on how to

make each of the five main types of graphs (i.e., bar, histogram, frequency polygon, scatterplot,
and line graph)
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Survey Activity

For this activity, you will need the survey that is included with this workbook on the next page
and access to a computer with Microsoft Excel. You will need to do the following:

1. Have each person in the class complete a survey.

2. Collect and enter the data into Microsoft Excel*.

3. Select a question that interests you and that uses nominal data.
a. Create the appropriate type of graph in Microsoft Excel.
b. Don’t forget to include labels and a descriptive title!

4. Select a question that interests you and that use ordinal data.
a. Create the appropriate type of graph in Microsoft Excel.
b. Don’t forget to include labels and a descriptive title!

5. Select a question that interests you and that uses interval/ratio data.
a. Create the appropriate type of graph in Microsoft Excel.
b. Don’t forget to include labels and a descriptive title!

*See the “How-to” guides at the end of this workbook for step-by-step instructions on how to

make each of the five main types of graphs (i.e., bar, histogram, frequency polygon, scatterplot,
and line graph)
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Survey
1. How old (in years) are you?
. Yes Yes
?

2. Are you working? Full-time Part-time No

If yes, how many hours a week do you work?

(Provide a number from 0 to 40)
3. What is your sex? Male Female
4. Student Status? Full-time Part-time
5. What is your current residence as a student? On-campus Off-campus

6. What year are you in school?

Freshman Sophomore Junior Senior

7. Are you a psychology major? Yes No

8. What percentage do you hope to earn in this class?
(Provide a percent from 0% to 100%)

9. How many hours a week do you plan to study for this class?
(Provide a number from 0 to 40)

10. Approximately, how many miles away from campus did you grow up?

0 to 20 miles 61 to 80 miles
21 to 40 miles 81 to 100 miles
41 to 60 miles More than 100 miles

11. What do you think is the best thing about your university?

12. What do you think is the worst thing about your university?
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Survey (Types of Data) Questions

1. Which of the questions on the survey resulted in nominal data?

a. Sketch an example of the type of graph that should be used to show the data.

2. Which of the questions on the survey resulted in ordinal data?

a. Sketch an example of the type of graph that should be used to show the data.

3. Which of the questions on the survey resulted in ratio data?

a. Sketch an example of the two types of graphs that should be used to show the data.

24
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4. In addition to the survey’s nominal questions, the open-ended questions at the end are also
qualitative questions. How do you think the data collected from these qualitative questions
will differ from the data collected from the other questions?

a. Which type of data do you think you would prefer to work with, qualitative or
quantitative? Why?



INCREASING GRAPHING LITERACY AND GRAPHING ABILITY 26

There should be a
descriptive title for
the graph

How to Create a Bar Graph

The bars should not be

There should be a
descriptive title for
the Y-axis

Unless indicated by a
break in the axis
(i.e., //), each axis
should start at zero

touching

Undergraduate Student Enroliment in the Colleg¢ of

Social and Behavioral Sciences

" 35 1 The height of
+ 30 - each bar
S 25 - represents the
% | frequency with
“ 20 which each
215 - category occurs
3 i in the data set
g 10
e B
. I
o % 2
0\0® o\o® ) °\o® °\o® (’0\0 \)6\0 ] 0{\0
5 < & N ® S ©
O © o & O >
Q%* N ) C}\ Q/Q (\Ib ) ,»
?3\ gQO '\\\\,0
G o
& <
&

There should be a

Undergraduate Major

descriptive title for
the X-axis

Each category on the X-
axis should be labeled




INCREASING GRAPHING LITERACY AND GRAPHING ABILITY 27

Click the “Insert” tab

/{ Click the “"Column” Icon
O,) d9-© / / | — - = x
a @ - ™ X

Home Insert Page Layout Formulas Data Review
Click the on the first icon A Qr O

E D @ ‘ 700( e in the “2-D Column” Row
ordArt Signature Object Symbol

PivotTable Table Picture Cl|p Shapes SmartArt Column Llne Ple

~ Art ~ ~ Line ~
Tables lllustrations 2-D Column i £l Links Text |
I A2 - £ | Psycholg N | |
i A I B I c }m H_Eﬂ_ F I a H I ) K L M N T
1 Undergraduate Major P
Psychology Anthropology  Sociology j T | - [pational Political
2 i il | judies Science
3 34 6 14 Im }M \B@ ’ﬂﬂi 4 12 N
: Cylinder
5 JI MIE— ﬂﬁ Highlight the counts and
5 I ﬂ&i }LBJL l I the labels
8 Cone
5 — = = =
D hbsf Jad] JA4) |80
o 8] JAL | /%
12 Pyramid =
13 4 L | 1| N
1 b] aA] AA| b
15
16 il 20 chart Types...
17
18
19
20
21
22 These counts
= represent the number
;: of times each major
e occurs in the data set
27
T4 4 > | Sheetl Sheet? . Sheets . +d [ —

Ready | Average: 1485714286 Count: 14  Sum:104 ||E8 (0[]




INCREASING GRAPHING LITERACY AND GRAPHING ABILITY

The graph needs a title
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5 Psychology Anthropoy/ Soc Add a descriptive title and
3 ! vy = e e label both axes
. il
=1 -~ HINT: The Y-axis contains
. the counts and the X-axis
Chart Tltle contains the variable in
40 which you are interested
35
30
.'g 25
20
° 15
e ] B
5 | | -
\o@\ \0@ \o@ \OQ’\ é\‘é‘ 8‘0'1 _eo"c s S
< & & & & & ¢
& &© < & g » >
ey X o L & e
° -
¥ ¢ & & ~
& ? Typically, the Independent
A Variable (IV) goes on the X-axis
Axis Title B> and Dependent Variable (DV)

/N
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/.

Undergraduate Student Enrollmentin the Collegy/
Social and Behavioral Sciences

29
To remove the
(unnecessary) grid
lines, select one line
and right click

Frequency

40 Select “Delete.”
35 / This will delete
L 307 all of the
<9 -4 . o
g 2 : / gridlines
z 20 A Undergraduate Enrollmentin the C egeofSocia:al
'g 15 - Behavioral Scienfes
10 A
. 83 7 :
5 1 g 30 )
. . g 23 Delete / 1
0 - M Seriesl : 2 o —
2 1 &4 Resetto Match Style E.;
\OQZ\ \OQ\ \OQ\ \°® 0 fl] Change Chart Type...
é\o 0Q° ® _\(\0 & & |Eh select Data.. I & W Seriesl
Ry < O & N 3 &
S o ) N N &L e &
Q X s ‘:\o \éo e 3-D Rotatio ,}s
Q & o
ks % Format Gridlines...
To remove the = et A
ormat Axis...
(unnecessary) key,
select “Series1” and  |jér Undergraduate Major
right click [ 3= s
Undergraduate Student Enrolimentin the College of Social
and Behavioral Sciences
35 -
Undergraduate Student Enrollmentin the College of
Social and Behavioral Sciences 30
40 2 55
35 Select “Delete” ]
30 '§ 20 |
25 <
20 e 15 4
13 GalibriE-[10 - A f D-Z - F ﬂé
10 .
5 o === 2 10 -
0 W Series1] R
S G B
é\&ﬁ oQo\"@ (-}o\c'@\ \(\o\°@ (\o@\g (_,@5& ‘7@@& &4 Resetto Match Style o .
& @& & F S
& < (@g@"\ Qo*‘(' 1.\ Eont... oG\ o@ 0@ o@ & &v," o&
\(\‘ef‘ i) Change Chart Type... ‘.‘(\0\ OQO\ o‘.’\O\ ) \‘\CJ\ 000& 5\\\ "{,\z
) select Data. & & ° d§ ¢ o“'> -6"’}
Undergraduate Major Aa (\,56 Qc}\
&
#f EormatLegend... «
Undergraduate Major
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How to Create a Histogram

There should be a

descriptive title for The bars should be
the graph touching
Scores on the First Statistics Exam
10 -
There o
should be a 8 - The height of each bar
descriptive represents the frequency
title for the 7 with which each category
Y-axis '-g occurs in the data set
50
0
5 5
-
€ 4
=
4 3 -
2 .
1 -
Unless I
indicated by 0 -
a break in O 10 20 30 40 5 60 70 8  90_ 100
the axis Statistics Exam Scores
(i.e., /7, There should be a Each category on the X-
each axis descriptive title for axis should be labeled
should start the X-axis

The X-axis labels should be centered
under the axis tick marks (indicating
the upper and lower real limits of
the continuous data)
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You will need to gather the frequencies of each score. To do this you will need to write a “countif” function for
each score. The “countif” function tells Excel to count all of the specified values in a specified range. Since there
are 11 scores (0, 10, 20, 30, 40, 50, 60, 70, 80, 90, & 100) you will write 11 “countif” functions.

L R 3 - B8 X
?3 — AI This function can either be written by v -
7| Home | insert  Pogeloyout Formulas clicking on any empty cell or by clicking @- = x
R . mroRc on an empty cell and writing it into the D || & The FRER [ E -
)y [ 0 v ‘ function (f.) bar H ‘g = §( @ rps ﬂ {ﬁ
] (DER R ER RSl UL s o s | " O | - fu 8
Font ] Alignment ] Number P Styles Cells Editing
Before you ‘k +(» 7 ¥
gather zhe R— %] o =~ For this example, the range I
frequenciesl you c L A B C D E .. is Al:BZI (|nd|cat|ng that T
i excel is to look at cells 1 to
will want to set 1" . !
_ 0 70 21 in column A and 1 to 21
up the labels 5 0 70 ) . . )
The labels "8 \c O 1 =countif(A1:821,"0 )| in column B)
should contain 70 Score 3 20 70
all of the scores 70 4 30 70
in the data set, 70 0 5 30 70 Note the  ” around 3
starting with the ;8 . 65 40 70 the 0 - The " ” tells
largest and 70 30 7 40 70 Every excel which value to
ending with the 70 40 -] 40 70 function count
smallest 2 o 85| 50 70 MUST start
— © B0 so 80 with an “=" o YO TR B8
ig 11, 50 80 30 11 g0 80 sign e" ”, you will get an
15l 12, S0 80 90 12 | 50 g0 error message
190 13| 60 80 100 ‘
ol 141 60 80 13 60 80
21015 60 80 14 60 80
22 ig 60 80 15 60 80 After you type in the function (Don't
gi 18 28 38 16| 60 80 forget the = and ™ ”!) hit “Return/Enter”
5819 60 90 17 60 20
*M20| 70 100 18 60 Q0 There should be a number in the cell
21 100 19 | 60 ) representing the frequency count of the
20 70 100 specified value
21 100




INCREASING GRAPHING LITERACY AND GRAPHING ABILITY

32

A B |C| D E B 1 Notice the blank
1 0 70 Score f cell before the “0
¥ 10 70 0 and after the
— “100” - This is
i 3 20 70 0 1 =COUNTIF(A1:821,"0") necessary for
gy H9-C- - 4| 30 70 10 1 =COUNTIF(A1:B21,"10") et
| Home | mset Pl 5 30 70 20 1 =COUNTIF(A1:B21,"20") reasons
=l erdana 5 B 40 70 30 2 =COUNTIF(A1:B21,"30") B Fum % === You will need to
g ‘ 7 40 70 40 3 =COUNTIF(A1:821,"40") § - Q add the blank
P g m s ucEdE | 40 70 50 - =COUNTIF(A1:B21,"50") || """ € = spaces above the
Clipboard & Fontfl 9 50 70 60 7 =COUNTIF(A1:B21,"60") Cels '°W:5|t SC‘;LG I
[ Al -0 M10] 5o 80 70 10 =COUNTIF(A1:821,"70") higﬁ:;’: score
A B | 11 50 80 80 7 =COUNTIF(A1:821,"80") I n | o |
; 100 ;g 12 50 80 90 3 =COUNTIF(A1:821,"90")
3 20 70 13 60 80 100 2 =COUNTIF(A1:B21,"100")
4| 30 70 14 60 80 0
3| 30 70 15 60 80 A | B C/ D E
71 a0 70 16 60 80 1| 0 70 Score f
HEE A R i e -
50 70 0
10| 5o 80 18 60 90 4 30 70 10 1
11 50 80 19 60 90 5 30 70 20 1
2 20 80 20 70 100 6 40 70 30 2
60 80
14 60 80 21 100 40 70 40 3
15| 60 80 70 50 4
:3 gg 23 The frequency distribution for the dataset skould end up looking like this 60 7
70 10
18 60 90
19 60 90 80 20 7
200 70 100 50 80 90 3
21 100 13 60 80 100 2
22 14 60 80 0
23
24| These are example “countif” functions - When iz | gg gg
3—2 you write the functions they will not show up 17 60 20
like this (you should only get the humbers) 18| 60 90
19 60 90
20 70 100

21

100
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Oa)) H9- )7 UndergraduateMajor - Microsoft Excel - 2 X
\ Home ' Insert l Page Layout Formulas Data Review View - 2 X
A= Elal > Y A= A
i B R gke Sl @ A3 Q
PivotTable Table 1 ure Clip Shapes SmartArt | ||Column| Line Pie Bar Area Scatter Other Hyperlink Text Header WordArt Signature Object Symbol
~ Art 5 v ~ v ~ ~ v Charts~ Box & Footer ~ Line~ [
Tables v‘_ Illustrations 2-D Colu s Links ‘ Text
| E1 v (o £ o ¥
Click the "Bo [c] sczrel IfE [ [ o [ k ] L ] M N o P a | Ri
“Insert” tab )
0 1 [ .
4] 30 10 1 M = Click t,,h.e
5| 20 20 1 Column” icon
6| 40 30 2
7| 40 70 40 3 :
8| a0 70 50 4
9 50 70 60 7 J_BB, i
10 50 80 70 10 q
11 50 80 80 7 LA q q
2 <o 80 %0 3 Cone | Clicking the “Column” icon will =
13| 60 80 100 2 ‘ ‘ ‘ | cause the following drop down
o 50 2 m M LAA | menu to appear - Select the icon
6| 60 80 Pyramid | under “2-D Column” that shows
i; 60 90 | 2 sets of 2 grouped bars (the
60 a0 ¥ . . . .
o o0 M M M : first icon in this picture)
20 70 100
21 100 iﬁ¥u Chart Types...
22|
23
2
25 . .
el ) Highlight the
M 4 » W[ UndergradMajors -~ QuizGcores | Sheet3 .~ Sh frequency values that I
you just calculated
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UndergraduateMajor - Microsoft Excel

Home Insert

Page Layout Formulas Data Review

the chart layout

To turn the bar graph into a
histogram and to add a title and
axes label, you need to change

Click the bottom most arrow in
the chart layout area

Frequency

I R R Tl
g B &l = | |- =

Change Save As Switch Select -@. -&Lﬂ_l =
Chart Type Template || Row/Column Data -

Type Data Chart Layouts

Chart 3 - f )

- ¢ [ w [ v [ 3 | k ]
This is what your graph should

initially look like

Note: It is currently NOT a Your graph should now
histogram (it's a bar graph) i look like this
18] 40 70 50 4 10
5 50 70 60 7
10| 50 80 70 10 /
(11| so 80 80 7 y
12| s0 80 90 3
13 60 80 100 2 6
14| 60 80 0
15| 60 80 4
16| 60 80
|17 60 90
|18 &0 20 2
19 a0 an

ChartTitle S S S

—

SN W Ry R8O
PR

70

100

0 10 20 30 40 50 &0

Scores

10 11 12 13

Select the icon that shows solid

T

bars touching. In this case,
that icon is the eight icon
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Double click on “Chart
Title” to add a
descriptive title

ChartTitle

—
=
J

Double click on “Axis
Title” to add a
descriptive Y axis title

Frequency
[ R PO ST O - AR - T

o 10 0 30 40

To add appropriate X
axis labels AND to put
tick marks on the X
axis, right click while
the axis number (1, 2,
3, etc.) is highlighted

35

Scores

To add appropriate axis
labels click on “Select Data”

To center the tick mark®
click on “Format Axis”

50 a0

70

Next Page

80 90 100

Double click on “Axis
Title” to add a
descriptive X axis title

H F A oF W - N r
Delete
Reset to Match Style

Font...

Change Chart Type...
Select Data...

3-D Rotation...

Add Major Gridlines
Add Minor Gridlines

Format Axis...
40 0 60 70 80 S0 100 |

U

B 7 A-EES

Calibrif~/10 ~ A" A" -2~ Jl
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‘——I?Y This is telling you where the
format Axis ?/X] data are located - This is
(s optons| | ayis Options correct so you will not need
Number Interval between tick marks: (1 to make any Changes here
Fill Interval between labels:
® Automatic
e coler O spedify interval unit ]
i val unit: |1 5 .
Line Style D Categories in reverse order SE IECt Data SOUI'CE @®
Shadow [ g
Label distance from axis: (100 - —
3-D Format glsT‘{De: Select the “On tick marks” Chart data range: I Exam!$E$2:$E$1¢
Automatically select based on,
Alignment
O Textavis . button _
O Date axis This centers the tick marks
, under the axis labels I — [ES'ﬂitCh Row /Column ] — |
Major tick mark type: tside ~ J L ,_] ;
Minor tick mark typeyf| None Legend Entries (Series) Horizontal (Category) Axis Labels
Axis labels: Next t [
R - EEEEI SRRV ESS
Vertical axis ISSES!
® Autgm Seriesi 1 A
O atg legory number: |1
O aximum category |

Pogition Axis:
® On tick marks
O Between tick marks

To change the
labels, click “Edit”

| Hidden and Empty Cells |
y 4

Close

s
EU
m
2im
=]
@
=
e

This is box (which 5
automatically pops up 0 S Axis Labels
when you click edlt) 10 1 Axis label range:
allows you to tell excel 20 L oy
where the labels are ¥ s C o ] [ conee )
. 40 3
located - It is blank 50 2 .
because no labels have 60 7 "
been identified 70 10
80 7 P 8
90 3 E
6
100 2 °
— o 2 -
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This is blank because no labels
have been identified
To identify the labels, highlight
the labels in the dataset

Axis Labels

Make sure to include the blank
cells you inserted in the

For this example, the labels are frequency distribution, they are
in column D needed for formatting reasons

Ln
m 1 : 1 6 A i : 1 / After you have

_Value Bin highlighted the
labels in the

taset, click “"OK”
Axis Labels dataset, click “O

Axis |abel range:

0

1

1

1

g Exam!$D$2:$D%14 il =,0, 10, 20, 3...
4 I. oK .I [ Cancel ]
7 -

10 Scores on the First Statistics Exam
8

=

Frequency
S = NWESE Dy o

v 100

(SNSRI
Axi Title

0 10 20 30 40 50 80 70 80 90 100

Scores
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There should be a
descriptive title for
the graph

How to Create a Frequency Polygon

There should be
a descriptive title
for the Y-axis

14

N
N
I

-
o
1

Number of Students
oo

N\

Scores on the First Statistics Exam

38

The height of each bar
represents the frequency
with which each category

occurs in the data set

The line

( needs to
connect to
the X-axis
before the
first interval
and after

the last

interval

The two // indicate that the X-
axis does not start at 0. The
lines can be added to a graph

by manually adding a text
box. However, for the
purposes of this
demonstration, it is easiest to
draw the lines in after the
graph has been printed

31 38 45 52 59 66 73
Statistics Exam Score

There should be a
descriptive title for
the X-axis

80 87 94 101

The X-axis labels should be
centered under the axis tic marks
(indicating the upper and lower real
limits of the continuous data)

Each category on the X-axis should
be labeled with the value in the
middle of each interval - 73 is the
middle of the 70 to 76 interval. If
you are not graphing intervals then
the X-axis should be labeled with
whole numbers.
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Before creating the graph, you will need to create intervals. Intervals group the data into manageable categories. A general rule
of thumb is to have approximately 10 intervals per data set. Therefore, the easiest way to determine the appropriate interval size
for a data set is to take the range (i.e., highest score - lowest score) of the data set and divide it by 10. (NOTE: It is also possible
to create a polygon using ungrouped data. If you are using ungrouped data you can skip following grouping steps.)

After determining the interval size, you will need to write a “countif” function for each interval. The “countif” function tells Excel to
count all of the specified values in a specified range. You will need to specify each value in the interval that is to be counted. Since
there are 10 intervals you will write 10 “countif” functions.

e g B TET A EES TR oo m = ot Styles - BfiFomat - | 2 Fifter~ Seiect~
Clipboard & f-mt ThiS iS the data set. It iS in two Styles Cells Editing =
F21 v Fx columns to make it easier to see. ]
A B |C D e | | However, you will likely have it in K L M

only one column. The number of
columns used does not change

1]
w0

[

43 75 the process.
52 75
54 76
76
7 The “(A1:B20)” indicates to excel The range is
; where the data is located. This 68
10 81 corresponds to the row and column
1| 62 82 labels in the upper left corner
12, & 82 around the data set.
13 63 83
14 65 85 s
15| 70 86
16| 71 87
17 71 a1 As described above, the first
13 72 96 step is determine the range of
19 73 97 the data - This text tells Excel
0 74 p to find the largest and smallest

number in the data set and
then to subtract the smallest

22 Range =LARGE(A1:820,1)-SMALL(A1:820,1)
number from the largest

23
24 number.
25
26 L
27

When you type this into Excel, be sure to include the “=" sign. v

22
M 4 ¥ M| Sheetl | Sheetl (2) /Sheet2 /Sheet Without an “=" sign, Excel will not treat the text as a function 4l
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Once you have determined the interval size, the next step is to create
FIN™ B A R Polygords  Your intervals. This will involve a few steps. However, the first step is
, to list the intervals. A few tips (Pagano, 2007):
File Home Insert Page Layout Formulas Data Review
5 $  Caiibr o AN =E= e = - The width of the interval is 7 units
Rk 7 B 7 U~ i~ |~ - Formatting purposes, start with the smallest interval and work to
Clipboard Font the largest interval
823 ~ Gl ‘nterva - The lower limit of the lowest interval must contain the lowest
A B |C D F G score in the data set
1 28 74 18-34
2 42 74 : . - The lower limit of the lowest interval (i.e., 28) should be evenly
3 43 75 35-41 divisible by the interval size (i.e., 7)
4 52 75 47-48
2 . e - - Although it may seem like the intervals are only 6 units wide,
2 :Z jf = they are indeed 7 units (i.e., 28, 29, 30, 31, 32, 33, and 34)
56-62
8 58 78
9 =9 79 63-569 - There are blank cells above the smallest interval and below the
100 60 - T largest interval for formatting reasons
11 62 82 70-76
12 62 82 77-83 - It is easiest to just type the intervals into Excel. In this case, you
13 63 83 h want to be sure to NOT include an “=" sign.
14 65 85 84-5C
15 70 86 91-97
16 71 87
17 71 g1
18 72 96 The range is 68. As described above,
19 73 57 the general rule of thumb is 10
20 74 57 intervals per data set. So, if you
21 divide the range by ten (68/10=6.8)
22 Range £8.00 you will get the interval size.
El nterval (i)
24 NOTE: round to the nearest whole
number.
25
26 L]
27
Q v

2
4 4 » M| Sheetl | Sheetl (2) /Sheet2 . Sheet3 . ¥J < | ]
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Now that you have labeled the intervals, the next step is to get the frequencies

FAI™ e R |= poldony  Within each interval. In other words, using the Excel “countif” function, you will
A be counting the number of times each value within the interval occurs in the
m Home | Insert  Pagelayout  Formulas ¥ | data set. So, for the lowest interval (28-34), you will be counting the frequency

& Calibri o AT = = with which each value in the interval (28, 29, 30, 31, 32, 33, and 34) occur in
3y~ = the data set. In this case, the only value that occurs is 29 and it only occurs
gy B ZU- - h-A- EFE EE H- one time so the frequency is 1.
Clipboard 1 Font " g t " - —
B23 - h = :Bzz,/lc/ v
A B |[c/ D E / F G H ! ) K L M N 0 B
1 29 74 -
2 42 74 nterva i/
3 43 75
‘;’ Z‘ :Z 28-34  =SUM(COUNTIF{A1:820,28),COUNTIF(A1:820,29),COUNTIF(A1:820,30),COUNTIF(A1:820,31),COUNTIF(A1:820,32),COUNTIF(A1:820,33),COUNTIF(A1:820,34))
6 55 76 3541
7 56 - 42-48 Although this looks like a long formula, it is not that complicated. There are 7
8 58 78 49-55 “countif” statements (one for each unit in the interval) embedded in the “sum”
: 59 79 56-62 function. The “sum” function tells Excel to add the frequencies for each unit
10 60 81 £3-69 within the interval. (The data for this example are organized by size for
11 62 82 70-76 demonstration purposed. Your data do not need to be organized in this
12 62 82 77-83 manner.)
13 3 83 24-90
8 &S 85 91-97 An individual “countif” statement looks like this:
15 70 88 COUNTIF(Data Range, Value) where the data range corresponds to the column [==
16 71 87 and row labels surrounding the data set (in this case it is A1 to B20 which
17 71 81 indicates that the data set starts in cell A1 and finishes with B20) and the value
18 72 as corresponds to the specific number within the interval you are counting
19 73 97
20 74 97 Each “countif” statement needs to be separated by a comma
21
22| Range 68.00 The “sum” command needs to be preceded by an “=" sign AND needs to be
E nterval (i) :' followed by “( )”. ALL of the “countif” statements should be contained within
- the \\( )'II
24
25
26
27

W4y W[ Sheetl Sheet1 (2) . Sheet2 . Sheet3 %3 M < 0
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This is what all of the “countif” statements look like for this example.

d9-~-|s Polygo
Home | Inset  Pogelayout Formulas  Data ... If the count if statements are too cc_)mplicated/confusing, you can always count

the number of values within each interval by hand and then enter the counts
= into excel. However, if you decide to do this, count carefully!!

Calibri ~10 ~ A A

7 8<

R p
Paste j B 7 U~ iii~ &.A-

L

TIP: The sum of the f column should equal the total number of data points in

Clipboard 1 Font v v, your data set. If it does not then you've made an error.
{ B23 - £ =820 [/
A B |[c D E d
1 29 74 —
2 42 74 &
3 43 75 nterva f /
4 52 75
5 54 76
- - e 28-3¢  =SUM(COUNTIF(A1:820,28),COUNTIF{A1:820,28), COUNTIF(A1:820,30),COUNTIF{A1:820,31),COUNTIF(A1:820,32),COUNTIF(A1:820,33),COUNTIF{A1:820,34))
7 56 77 35-41  =SUM(COUNTIF(A1:820,35),COUNTIF(AL:820,36),COUNTIF(AL:820,37),COUNTIF(AL:820,38), COUNTIF{A1:820,39), COUNTIF{A1:820,40),COUNTIF{A1:820,41))
g 58 78 42-48  =SUM{COUNTIF{A1:820,42),COUNTIF{A1:820,43) COUNTIF(A1:820,44),COUNTIF{A1:820,45),COUNTIF{A1:320,46),COUNTIF(A1:820,47),COUNTIF{A1:820,48))
58 78
10 e 2 48-55  =SUM(COUNTIF(A1:820,48),COUNTIF(A1:820,50),COUNTIF(AL:820,51),COUNTIF{A1:820,52),COUNTIF{A1:820,53),COUNTIF(A1:820,54),COUNTIF(A1:820,55))
11| &2 82 56-62  =SUM(COUNTIF(A1:820,56),COUNTIF(AL:820,57),COUNTIF(AL:820,58),COUNTIF(A1:820,58),COUNTIF{A1:820,60),COUNTIF{A1:820,61),COUNTIF{A1:820,62))
g Zg 2; £3-68  =SUM(COUNTIF(A1:820,63),COUNTIF(AL:820,64), COUNTIF(AL:820,65),COUNTIF(A1:820,66),COUNTIF(A1:B20,67),COUNTIF(A1:320,68),COUNTIF(A1:320,68))
14 s 85 70-76  =SUM(COUNTIF(A1:820,70),COUNTIF(AL:820,71),COUNTIF(A1:820,72),COUNTIF{A1:820,73),COUNTIF{A1:820,74),COUNTIF({A1:820,75),COUNTIF{A1:820,76))
15 70 86 77-83  =SUM(COUNTIF(A1:820,77),COUNTIF(A1:820,78),COUNTIF{A1:820,78),COUNTIF{A1:820,80), COUNTIF{A1:820,81), COUNTIF{A1:820,82),COUNTIF{A1:820,83))
16| 71 87 84-90  =SUM(COUNTIF(A1:820,84),COUNTIF(AL:820,85),COUNTIF(AL:B20,86),COUNTIF(A1:820,87),COUNTIF{A1:820,88),COUNTIF(A1:820,83),COUNTIF{A1:820,30))
7|, n o1 91-97  =SUM{COUNTIF(A1:820,51),COUNTIF{A1:820,92) COUNTIF(A1:820,93),COUNTIF{A1:820,94),COUNTIF(A1:320,95),COUNTIF(A1:820,56),COUNTIF{A1:820,97))
18| 72 96
19 73 97
nterva f
20 74 97
21
22 Range 5800 2834 100 These are the values Excel provides using
E Interval (i) E! 35-41 0.00 \ the above “countif” statements. Note
24 42-48 2.00 that1 + 0+2+3+6+2+12+7 + 3
25 _ .
£9.55 300 + 4 = 40 and there are 40 people in the
=i i data set. =
27 56-62 6.00 i
A ¥ [ Sheetl | Sheetl (2) /Sheet2 . Shed ©3-63 2.00 If you chose to count by hand, you »
70-76 12.00 should have the same frequencies for
77-83 7.00 each interval.
84-90 3.00

91-97 4.00
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The 0 above the lowest interval
and below the highest interval is
included for formatting reasons

(it indicate that there are values |A]

that do not occur in the data
set). You will also need to
include a label for the graph

|l

ormulas

Data

(again for formatting reasons).

This will be explained below.

Graph Labe

1 29 74
2 42 74 nterva f
3 43 75 0
4 52 75 28-34 1.00
5 54 76 35-41 0.00
6 55 76 42-48 2.00
7 56 77 48-55 3.00
8 58 78 56-62 6.00
9 59 79 63-69 2.00
10 60 81 70-76 12.00
11 62 82 77-83 7.00
12 62 82 84-30 3.00
13 63 83 91-97 400
14| ss 85 0
15 70 86

16 71 87 nterva
17 71 g1

18 72 36 28-34
19 73 97 35-41
20 74 97 2-an
21 Tem
22 Range 68.00 48-55
23 | Interval (i) 7 56-62
24 63-69
25 70-76
o 77-83
& 84-90
4 4 » ¥ | Sheetl | Sheetl (2) g91-97

1.00
0.00
2.00
3.00
6.00
2.00
12.00
7.00
3.00
400

Polygon.xisx - Microsoft Excel o B R
Review View o @oBF =R
| —| x - A
=11 Now that you have the intervals and the ) Zf Lﬁ
= | frequencies, you need to add labels that :I Sort & Find &
- will be used on the graph. These are L7 Filter~ Select~
different than the interval labels. For the Editing
graph, you will label each interval with v
p the value in the middle/center of the N o =
interval. So, for the 28-34, the middle =
value is 31.
28, 29, 30, 31, 32, 33, 34
HINT: After you determine the middle of
the lowest interval, you can add the
width of the interval (i.e., 7) to the value
to get the next label.
31 +7 =38
(38 is the middle of the second interval)
Graph Lzbs
24 For formatting reasons, include a
31 label below the smallest interval
28 (i.e., 24) and above the largest
- interval (i.e., 101).
45
52
52
(51
73
80 These are all of the
87 labels for the intervals
g4 Uk |0l
101
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Now you’re finally ready to create
the graph ©

Polygon.xisx - Microsoft

Click “Insert” in the menu bar.

44

Page Layout Formulas Data Review View
. E . El@ P shapes~ N( Line '1. Area ~ P line E,l a ‘A E L - T[ v
Hel ijSmartAr'( 2-D Line ilz Column — =0 — = - QSymboI
PivotTable Table Picture Clip ... Column - e Slicer = Hyperlink Text Header
v Art (@3t Screenshot ~ - - 2 ' Win/Loss Box & Footer ﬁ
Tables Hlustrations \/\ N | |V | | sparkiined ‘
E3 v (= £ o I — Under the “Line” option, select the v
= NP first 2-D line option. It shows two =
A | B |c D £ F e AN I
. s . I | | NN lines in the preview but will have p | 2
I , .
2 5 = e : p—rnyy [e— N———— only one line in the graph.
3 43 75 0 24
4 52 75 28-34 1.00 31 i/\
5 54 76 35-41 0.00 33
6 55 76 42-48 2.00 45 )
7 56 77 49-55 3.00 52 |l AN Chart Types.. e ==
] 58 78 56-62 6.00 58 {14
9 59 79 53-69 2.00 56  §
e 4 12
10 50 81 70-76 | 12.00 73 « I\
11 62 82 77-83 7.00 30 z 10
12 62 82 84-90 3.00 87 . I \
13 53 83 91-97 400 - l \
14 65 85 / o 101 6
15| 70 86 . /\ / \
16| 71 87 Highlight the frequency column. Be / \I \/\
o a 2
17| 7 91 sure to include the leading zeros /\/ \
18 72 a5 you added on the previous page. 05— ‘
*ié‘ 73 a7 | 1 2 3 4 5 () 7 8 9 10 11 12
20| 74 a7
21
E Range 68.00
B Intenal (i) | 7 Following steps 1 -3 will yield this
24 graph. As you can see, it is a good
25 start but it is not formatted or
| 26 labeled correctly.
27
M 4 > W[ Sheetl | Sheetl (2) . Sheet2 . Sheets . ¥J Ml m v[l |
Ready | Average: 3333333333 Count12 Sum:40 (B[ 100% @—O—@




INCREASING GRAPHING LITERACY AND GRAPHING ABILITY 45

To add a title, while the graph is selected, click on
“Layout” under chart tools and then select “"Chart
Title” and “Above Chart”

olygon.xisx - Microsoft Excel
put Formulas Data Review View

‘] o] ] @] [

el W the Ctrimtlit ‘Q’rhtTre”it says I
art Title.

= None |
i_a Do not display a chart Title >~ -

2z

Centered Overlay Tile_~" | H IR ™

il }ﬁ' Qverlay centered on A
chart witho 5Sizing chart | 10

- [==| AboveC t I \

‘ dn Display Title at top of chart | i ° [ \
area and resize chart | 5

Chart Title

ns-m

w—Seriesl

More Title Options...

) -
Zou = / V
2

To label the X-axis, while the graph 23 4 5 8 7 8 8 101112
is selected, click on “Layout” under
chart tools and then select “Primary

Horizontal Axis Title” and “Title g
below the Axis” Polygonxlsx - Microsoft Excel
t Page Layout Formulas Review View Design Layout Format
3] pi = 5 — =l & chart Wa
| Picture 1 ‘le "‘!!I t_’l__":l mll & Chart Wall

\®] Chart Floor
Llegend Data Da Axes Gridlines Plot Trendline _
~  lLabels ~ Table

Area~ | 3-D Rotation - I

-

Titles ~

Chart Title Z
| (%] Primary Horizontal Axis Title » | :l None
ia

12

10 A
A

I\

/

@ Primary Vertical Axis Title > Do not display an Axis Title

[ F | 6

Grzph Lzbe!
24

w—Seriesl

Add the X-axis label where
it says “Axis Title.”
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To remove the
(unnecessary) legend,

right click
Scores on the First Statistics Exam fl ‘

14

12 CalibrifE~ 10 ~ A" A" -2 - F

1 i= 5= =
s © = Series1I%
s I \ O—
g s ) Delete L
= \ A I \ —Seriesl )

N \ \/ "\ &3 Resetto Match Select “Delete”

2 /\A To remove the A Font..

0 v (unnecessary) grid Lo Chart Ty

1 2 3 a\[ lines, double click 2 il skl
&) directly ON one of the 4 Select Data..
lines 3 D Rotat
%f Format Legend...

Scores on the First Statistics Exam

14 o
12

10 I\ o

Delete \ \
2 Reset to Match Style .
‘;ﬁ * ° d A\Y n”
fll Change Chart Type... \\ Select “"Delete
\/\ -

]} select Data...

D Rotat \9

% Format Gridlines...

Frequency

[ I N~ (R v

Format Axis...

ore
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Scores on the First Statistics Exam The final thing that needs to be
done is to label the X-axis. You will
14 use the label you created
12 previously.
- 10 4 Interval f Grzph Lzbe
N 0 24
1 28-34 1.00 31
g 6 35-41 0.00 38
o i | 42-48 2.00 45
43-55 3.00 52
56-62 6.00 5%
Right click anywhere in the graph 63-69 200 66
70-76 12.00 73
£ 2 3 5 77-83 7.00 80
84-30 3.00 87
51-37 400 g4

Select “Select Data”

Frequency

Scores on the First Statistics Exam
14 O = O

12 Select Data Source

10 A v

You will be changing the Axis label only.
Click “Edit” under the Horizontal (Category)
Axis Labels”

Crartgazrance: RNV OIFRERETT

[S] ~N - o o0
s s P

Legend Entries (Seres)

&L@s@m Row/Column ] —:L

Horizontal (Category) Axis Labels

Select Data...

[Xeoe] = - [ 2= ]

EREE

Sernes1
2 Format Plot Area... L —a

( Hidden and Empty Cels |

][ Cancel ]
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9™ Polygon.xisx - Microsoft Exce
% Home Insert Page Layout Formulas Data Review View
il = | =
il = = N

Change Sz

Lhary 1001s
Design

‘ o @ R

Layout Format o 9 o g &

S ~_.~ . Selectthe blue and red box to

the right of the “Axis label

Chart Type Template | R Colu Data range:”
Type Data Chart Layouts Chart Styles 1
E26 - @ £ / i
| A | B |c] D E F M N 0 -
1 28 74 =
2 42 74 Interval f Grzph Lzbe!
3| a3 75 0 24
4| =2 75 28-34 1.00 31 p
5| sa 76 3541  0.00 38 SopanEe
6| ss 76 42-48 2.00 45
7| s6 77 43-55 3.00 52
8| s8 78 56-62 6.00 59 |
9 59 78 63-69 2.00 66
10 60 81 70-;4 veeery B by After selecting the blue and red
In | f g q q
11 e2 82 77- Eva . :--CaP-Z:--e--; box in step one, highlight the
12 e 82 s s & # graph labels you created earlier
13 1-8 : H Axi
| 63 83 91-9 35-41 000 23 : Axis Labels
14 85 85 P N . .
O = ‘z;: ;-zg ' ‘;f  [Eepe—=— NOTE: You will leave the “Axis
&5~ . -
i = = s | e =1 Labels” dialog box to do so.
= = 63-69 200 | s E The labels are on the main
17 2 7076  12.00 E 73 : Excel spreadsheet
18| 72 96 7783 700 3 80 —
19 73 97 84-30 3.00 H 87 :
R 91-97 400 ! g4 ! \
20 74 97 T e e )
| o \---:9:---.' >
21 g 1 g 0 11 a2

v

2
Axis Labels

After highlighting the

o= Axis |zbel rangs:
26| | =Sheeti (2)1Fs3:sRs14 =24, 31, 38, 45...

graph labels, click the
blue and red box

Click “OK" (20|
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Select Data Source

X

49

Chart data range: ‘,
The data rangs is too complex to be displayed. If 2 new range is selected, it will replace 2l of the series in the Series
panel.
Ji — = Oy Click “"OK"
Legend Entries (Series) Horizontal (Category) Axis Labels
¥3 Add HEdt || X Remove | & = Edit /|
Series1 24 o
31 =
i (.
45
52 v
[uidden and Empty Cells] [ OK . ] [ Cancel ]
Scores on the First Statistics Exam
14
321
10 4
=
=-
§
[°
4 -
2 .
0 | 1 T T T 1
24 31 38 45 52 58 66 73 80 87 24 101
Statistics Exam Scores
|
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How to Create a Scatterplot

There should be a
descriptive title for
the graph

Scatterplot of the Relationship Between Scores on
Exam 1 and Exam 2

There should be a
descriptive title for
the Y-axis

The predicted variable
(i.e., typically the
variable of interest) goes
on the Y-axis

Unless indicated by a
break in the axis
(i.e., |I), each axis

100 -
o °*°
80 O
o O

< O
- o °
X 60 - Each point
c represents a
g participant’s score on
s 407 o BOTH tests
@

20 -

I 0 T T T T T T T T T "
0 10 20 30 40 50 60 70 80 90 100

Score on Exam 1

should start at zero

There should be a
descriptive title for
the X-axis

Categories on the X-axis

The predictor variable (i.e., typically the should be labeled

“known"” variable) goes on the X-axis
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( 03 = I R s Bookl - Microsoft Excel - X
~ Home Inse Page Layout Formulas Data Review View @ - ™ x
=1 1 aN\aa S Y - ) € A 2 A s
B0 N D2 e Sl Al 3 4 wl] 2
PivotTable Table Picture Ci Shapes SmartArt | Column Line Pie Bar Area |Scatter| Other Hyperlink Text Header WordArt Signature Object Symbol
- A v v v i v > v Charts ~ Box & Footer v Line ~
Tables Illusiations Charts Scatter | Text
| B2 ~Q  \E| 7T ol y 2
- s c \ o _ _ H|le I L M N 0 P
1 Exam 1 Exam £2 With the data still -
T Person 1 75 70 h|gh||ghted, click the | 4
“Insert” tab O] R
3 | Person2 24 38 ‘— \
4  Person3 72 73
5 persona| & 89 Y4
6 | Person5 91 92\ ‘—
7 | Person6 96 93 \ i) A chart Types...
8 | Person7| 54 62 - Under “Scatter,”
9 persons| s 75 Highlight the two select the image that
10 persons | 62 66 columns of data shows individual dots
11 Person10] 79 [ 79 (in this case, the first
12 image). L
13
14
15
16
This is the data for
the graph
The order of the data
does not matter but
the data needs to be This is a good start but [
organized by some things need to be [ @ Series1
PERSON added (i.e., a title, etc.) *
D
4 4 » ¥ Sheetl | Sheet2  Sheet3 ~¥J . 20
Ready | 10 Vi
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(Op) 9~ )7 Bookl - Microsoft Excel Chart Tools -
=0 | =
R Home Insert ‘ Page Layout Formulas Data Review View Design ayout Format © -
— o , Elg = 2 y =h A 59
_J| =l B8 O With the chart 3 ] K2
PivotTable Table Picture Clip Shapes Sm . . lea Scatter Other Hyperlink Text Header WordArt Signature Object Symbol
v Art v hlghllghted, select the ~  Charts~ Box &Footer ~ Line v
Tables Nllustrations “Layout” tab under e Links Text
Chart 3 v £ | “Chart tools” =
A 8 c 0 Formulas Data Review N o P
1 Exam #1 Exam #2
2 | Personl 75 70 .
3 | Person2 24 38 — E=s=sm] R
-
4 | Person3 72 73 -l T 0— o- st T
—o—"== o- --'."T:‘ all |~
5 | Persond 85 89 L e Ll L
6 Person5 91 92 o
7  Person6 96 93 i
8 Person7| 54 62 100 Chart Layouts
9 | Person8 81 75 90
10 Person9 62 66 20 A/'(
i; Person10) 79 el After you select “Chart s * Formulas Data Review
- tools” you will have * 2
i [ -~
- e chart tayodt. el o [
A= - o- 4 a2
15 &) | o, _ B e
16 —— s
- Select the bottom /
18 arrow Vg i
/ » B=0| B
19 — - ‘ o . LIJ _u_u =
20 [ o 20 40, 120
21 ; o = =
2 Selecting the bottom arrow will bring
23 up 11 different chart layouts e =i
24 - o Fep=—ld
25 Select the icon that that has a title, ==
26 axes labeled, and a key (in this case,
the first layout option). 3 { e
=—0n
4 4 » M Sheetl | Sheet2 [ ’ ?T E |-
Ready L
wv
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(Ca = R s Bookl - Microsoft Excel Chart Tools - 2 X
tca i . = -
Home Insert Page Layout Formulas Data Review View Design Layout Format @ - X
" ' B |T— | [ = . ¢ B
ii i& @ ql = P e ° B & - |1"'=J
o1& o- | [He=]E =
Change Save As Switch  Select el = * * ¢ —| || Move
Chart Type Template Row/Column Data - Chart
Type Data Chart Layouts Location
| Chart 3 - £
A B C D E F G H i
1 Exam #1 Exam £2 Excel has many options for
2 | Personl 75 70 colors, shapes, and sizes. For
3 | Person2 24 38 an APA style paper, be sure to
4 | Person3 72 73 select the gray/black option
5 | Person4 85 89 (indicated here). For a poster
6 | Persons 91 92 or presentation, you may wish
7 | Person6 96 93 to select another color. For
8 | Person7 54 62 this document a neutral blue
9 | Person8 81 75 was used. A regular (non-
10__Persond 82 06 color) printer will print the
1 — . i
.| Add a descriptive title blue dots as light gray.
1 2 50 . 1
5 Label both axes E 04
0
x40
L < 30 v # Seriesl
16 20
17 10
18 00O 8 l
19 0 20 40 80 80 10 Scatterplot of the Relationship Between Scores on the
20 Axis Title Exam 1 and Exam 2
21 100
22 '
23 80
. M
24 N80 *
25 g
40
26 v # Seriesl
27 ) 20
M 4 » b | Sheeti | Sheet2 - Sheet3 -~ ¥J_ 0|
Ready | 0
0 20 40 60 80 100 120

Exam 1
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Exam 2

Scatterplot of the Relationship Between Scores on the

100

80

60

40

———0

Exam 1 and Exam 2

20 «

o * *
o M

* o

* o

Delete # Seriesl
& ResettoMatchstyle [ o ———— ]
gl Cchange ChartType.. |—
20 120

40 |E] selectData..

%f Format Gridlines...

Format Axis...

54

To remove the grid
lines select one of the
lines and right click

4|

Select “Delete”

Scatterplot of the Relationship Between Scores on the To remove the
Exam 1 and Exam 2 X
o legend, select it
o ®® and right click
80 'Y
*
~N 80 * * 2-9
13 iF 3F T
= H- - e
a 40 * ( T
# Sgriaca
20 O Delete
. & Reset to Match Style Select “Delete”
0 20 20 60 100 120 A | Eont..
fill Change Chart Type...
Exam 1
% Select Data...

% Format Legend...
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Scatterplot of the Relationship Between Scores on the
Exam 1 and Exam 2

If you want to have a
. g XX
shape that is not the
default shape, select a gx&
data point in the % L1 b
. K Delete
graph and right click .
& Reset to Match Style
- ﬁ-h Change Series Chart Type...
) Select Data...
0
0 20 40 60 Add Data Labels
Exam Add Trendline... /
%f Format Data Series... k.

Select “Format
Data Series”

Format Data Series

55

Series Options
M Optiom-ﬂ

/Marker Fill

Line Color
Line Style

Marker Line Color

Go to “Marker

Exam 2

Scatterplot of the Relationship Between Scores on the

Exam 1l and Exam 2

Options” and
select “Built-in”

Marker Line Style
Shadow /

3-D Format

100
[N J
80 ()
® .. ¢

60 °

40 ®

20

0

0 20 40 60 80 100 120
Exam 1

Select any
shape/size that
you like

Marker Options
Marker Type

O Automatic
O None
® suiltn
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There should be
descriptive title for
the graph

There
should be a
descriptive
title for the

Y-axis

Unless
indicated by a
break in the
axis (i.e., //),
each axis
should start at
Zero

How to Create a Line Graph

Scores on a Concentration and Focus Skills Test

16.00 1

s on the Concentration and Focus Skills Test

——

Scor:

14.00 -

12.00 A

10.00

as a Function of the Amount of Time of Caffeine Con

8.00 -

6.00

4.00 - -

2.00 -

0.00 T .
50 mg 100 mg 150 mg

Amount of Caffeine Consumed

There should be a
descriptive title for
the X-axis

56

The lines should be
easy to see and to
differentiate

There should be a
legend that
clearly labels
each line on the
graph

@ @ Morning (10:00 am)

e Afternoon (3:00 pm)

Each level on the X-axis
should be labeled
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This is the data
for your line

] A B 1 C /D [ E | F |MENS
1

2 |

"3 | Caffeine Levels

Z 50 mg 10 150 mg

5 | Time of Day Morning (10:00 am) 6 9

g_ Afternoon (3:00 pm) 4 5 i Caffeine level is

8 | one of two

- Independent

3 Ti £ dav i Variables (1IV).

- 'lmeordayis The numeric values There are three

< _oneof two are the mean of the levels to this IV
Independent (50 ma, 100

Variables (1IV).
There are two
levels to this IV

Each mean represents a
condition. For this
experiment, there are 6

conditions:

50 mg in the morning
50 mg in the afternoon
100 mg in the morning
100 mg in the afternoon
150 mg in the morning
150 mg in the afternoon

Dependent Variable

(DV) for each
condition. The next
page will demonstrate
how to calculate
means in Excel.

For this demonstration, the Dependent
Variable (DV) is the score on a focus and
concentration skills test.
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This function can either be written

0o\ ld 9 - o s by clicking on any empty cell or by

fy clicking on an empty cell and
Home e writing it into the function (fx) bar

Formulas Data Review Vit

& Cut
23 Copy For this demonstration, we j‘::p Calibri 1 - (ALK =
Pajte J Format Painte L will be caIcu!a-ting one of Pafte jFon:at Painter ||| B L U ~||EY || M- A~ |E = E|EE
Clipboard .| the six condition means. s ; i _ -
: Specifically, we will be
11Rx 1C ,/ calculating the mean of | 11R x 1C - | =AVERAGE(A2:A10)
4 B C the focus test A B c D E F G
1| somg/] Time performance for 1| s0mg | Time
2 3 |10:00AM participants who ingested 2 3 |10:00AM
3| 4 |10:00AM 50 mg of caffeine in the 4 |o00AM
4 6 |10:00am morning. You will need to | *| °© [19%AM Every
5/ 9 |i:00am calculate a mean for each 2 : igﬁ:m function
6 9 10:00 AM condition. . . 10;()0 AV M_UST sta_rt
7 8 10:00 AM . . 10:00 AM v_wth an "=’
8 5 10:00 AM 5 2 10:00 AM sign. In this
? 4 |10:00AM o == 10] 6 |10:00am FEELE, G
10 6 10:00 AM This is the calculated . function is
average! - . called
“AVERAGE")
After you type in the function

Type =AVERAGE
and then highlight
or type in the
range of data. For
this example there
are 9 participants
all located in the A
column so the
range is A2:A10.

(Don't forget the = and ™ "!) hit
“Return/Enter”

There should be a number in the
cell (in this case, Al11)
representing the calculated
average.
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Click the “Insert” tab

59

Format Data Series

2X

Series Options

Line Style

Marker Options Width: 2.25pt |3

Marker Fill

Compound type:

Line Color

Dash type:
[unestre ]

r the two crossing lines
under the “2-D Line”

00
n = A
o\ d92-- )=
o
Home Insert Page Layout Formulas Data Review View
_l_l| ———— Elgl [IJ“
EREE NS R = |
PivotTable Table Picture Clip Shapes SmartArt  Column
- Art - -
Tables Ilustrations
B2 v £ |
A B RN Y |
1 Caffeine Levels
2 50mg 100m |~ Aol s
3 Time of Day [Morning (10:00 am) 6 9 || | |£=
4 Afternoon (3:00 pm) 4 5 | 3D Line
5
6 K
| '7_
2 -
- i A cha
9
10

Select the graph icon with

options. In this case, it is

Cap type:
Marker Line Color
Marker Line Style Join type:

Arrow settings
Shadow

3-D Format Begin type:

Begin size:

[J smoothed line

the first icon.

Select the cell labels AND°

Excel automatically puts in
two solid, colored lines. To
change the color or format
of a line, right click while
the line is highlighted and
select “Format Data Series”

[

the mean values (but not

the variable names).

The resulting graph should
look like this

It's a good start but some
changes (i.e., adding a
title, changing the lines,

etc.) still need to be made

14

12

#= == Time of Day Morning
(10:00 am)

s Time of Day

Afterncon (3:00 pm)

S0mg 100 mg 150 mg
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16

14

12

10

Axis Title

16
14

-
o

L= N A

- Morning |

50 mg 100 mg

Axls Title

150 mg

s Aftermnoon {3:00 pm)

a key. In this case,
that is the tenth graph
preview image. Doing
this will add a space for

a title and both axis.

With the graph
Formul i . .
armutas b i highlighted, select the
bottom arrow under
/ _ “Chart Layouts”
/ —
-
” ’/
=" -_———Mm Chart Layouts it Page Layout Formulas Data Review
o - / s pfternoon (3:00 pm) ?J :T' : = ,
- AE|| | =</ ’ =<7
J Switch  Select - ——
Row/Column Data
,— - - - D t .

Add a descriptive title — _/|-P=| =

v & fr] —| |EEEE
50 me 100 mg 150 me The title should contain _ ) -
information about both Selecting the bottom 708 /| |[FZE

IVs and the DV arrow will provide a ==

drop down menu. b ]
Select the icon that ||/ =% —.7 /4

Scores on Focus and Concentration Test as a Function of Amount shows crossed lines, a
and Time of Caffeine Consumption title, labeled axes, and = :

These lines will need to
be removed. This will be
discussed on the next

page
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Scores on Concentration and Focus Test as a Function of Amount

and Time of Caffeine Consumption
16
£
312
£ 10 -
B o
Label t-he Y- c z _i—_‘y == == Morning (10:00 am)
AXis E 4 - \ — pfterncon (3:00 pm)
E 2 |
S o ' Label the X-
$ 50 mg 100 mg 150 mg ' Axis
§ Amount of Ca e |

To remove these lines,
select the line and right

click
Scores on Concentration and Focus Test as a Function of Amount
and Time of Caffeine Consumption
16
b
s yal
5 12 /,-0 I
€ 10 =7 Select "Delete”
- g /
£ 3 > 2 — :
~ 'f - . E
g 6 T-’ Delete rning (10:00am)
E 4 S &5 | Reset to Match Style ernoon (3:00 pm)
s B
g 2 il Change Chart Type...
=
8§ © E—T_}] Sglect Data...
H s0mg 10(
§ R
g Amountg &R Eormat High-Low Lines...
v
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Scores on Concentration and Focus Test

16
14
12
10

[ S e SR = R v

Scores on Concentration and Focus Test as a Function of Amount

and Time of Caffeine Consumption

-

VA
/I

-
-

"

O 0 0 0 ©

Delete

Reset to Match Style

50mg

Change Chart Type...
100mg  |[E] Select Data...

Amount of Caffeiy -0 Eotation

% Format Gridlines...

Format Axis...

Scores on Concentration and Focus Test

To remove the grid
lines, select one line
and right click

o ====-Morning (10:00am)

pon (3:00 pm)

16
14
12
10

L e A L ]

Select “Delete”

Scores on Concentration and Focus Test as a Function of Amount
and Time of Caffeine Consumption

----- Morning (10:00am)

Afternoon (3:00 pm)

S0mg 100 mg 150mg

Amount of Caffeine
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