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Graph Structure

THE SPLIT AXIS: 

Removing a portion of an axis 

allows a small graph to show 

a much wider range of data, 

but it can also wreak havoc on 

careless test takers! 

Don't fall victim to this trap.

Be careful which portion of the

axis you need to use.

   Use keys actively!

• Read the keys and the axis labels. 

• Transfer the information in the key to the graph itself

     Look for non-standard scales

• Is either the axis split? On which side do your data fall?

• Recognize log-based (a.k.a. exponential) scales

• Look at the spacing of tick marks to tell if the scale is 

log or linear.
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Draw arrow to 

lines or write 

labels on the 

lines directly.

Same Data,

DIFFERENT 

SCALES!

Graphs & Tables
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      Graphs show relationships

• Each type of graph is used to highlight relationships 

within the data being presented.

• Become familiar with the di" erent graph types, and their 

variations, so that you are not surprised on the test.
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Line Graphs imply that the 

relationship between variables 

changes CONTINUOUSLY, even 

between data points.

x-axis
Independent 

Variable

Line Graphs

INDEPENDENT VARIABLE (N):

A variable whose value does NOT depend on 

the value of other variables in the graph. Usually 

plotted on the x-axis.

DEPENDENT VARIABLE (N):

A variable whose value DOES depend on the value 

of other variables in the graph. Usually plotted on 

the -axis.

Ask yourself: does calcium 

content depend on the day of 

the cycle, or does the day of 

the cycle depend on the calcium 

content? You can often figure 

this out without understanding 

anything more about the study.

So, which is the dependent vari-

able in this graph?

Data Points
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Scatter Plots

Scatter Plots are used to show 

how data correlate. Each point 

is one measurement.

The pattern of points indicates 

quantitative and qualitative 

correlations

QUANTITATIVE (ADJ):

A correlation that can be described numerically. A 

teaspoon and a swimming pool hold quantitatively 

di" erent volumes of water.

QUALITATIVE (ADJ):

A correlation that is best described non-numerically. 

The pool with the waterslide is qualitatively di" erent 

than the lap pool.

CONCLUSION #1: The correlation between salinity 

and meq/L chloride is quantitatively more variable 

at higher salinity.

CONCLUSION #2: The correlation between salinity 

and meq/L chloride appears qualitatively linear.
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here appears qualitatively exponential.
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Graph Variations

Gridlines help you 

estimate values Keys may be absent; 

data may be labeled 

within a plot.

Plotting multiple data on a single graph 

can help you make comparisions.

What comparision can you make from 

this graph?
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WATCH OUT FOR DUAL Y-AXES!

In graph above, the right y-axis is 

harmless; it's just there to help.

In the graph to the right, the 

right y-axis plots values of C, while 

the left axis plots the other values

         Variations occur in all types of graphs

• Many graphs present multiple datasets in one plot.

• Only rarely on the ACT will you # nd graphs with dual 

y-axes. Learn how to catch them, and how to read them!
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Bar Charts

BAR CHARTS: 

Bar charts are a great 

tool for highlighting specific 

values, rather than trends.

THE Y-AXIS on this bar chart 

begins at zero, but be careful 

because bar charts often leave 

out part of the axis so they can 

focus more narrowly on relevant 

portion.

GROUPED DATA ON BAR CHARTS:

Remember to look at the trends 

among groups within an experiment.  

In the example to the right, the 

0 ppm group had 18 tumors of 0 - 1 

mm3, while the 500ppm group had 

only 2 of this size.

GRID LINES:

Remember that the gridlines 

are there to help you read 

and interpret the chart.
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WORK SYSTEMATICALLY: 

Begin by reading the chart left to 

right or top to bottom. This will help 

you make sure you don't miss any 

important details or relationships 

between variables.  
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COMBINATION GRAPHS:

These can be very useful, but 

they're definitely confusing at 

first glance.  

Two datasets are plotted on 

separate y-axes, one on the left 

and one on the right. 

Be sure to note which axis goes 

with which dataset!
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 Stacked Bar and Pie Charts
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     Parts of a Whole

• Elements of Stacked Bar and Pie 

charts ALWAYS add to 100% STACKED BARS:

Stacked bars show up all the time on 

the ACT, so make sure you know how 

to read them. 

In this experiment, urine accounts 

for 80% of the nitrogen in the sample, 

feces make up 10%, and greywater 

makes up the remaining 10%.

Greywater
Feces
Urine

Car Exhaust
Road Wear

Key

100

Greywater
Feces
Urine

Car Exhaust
Road Wear

Key

100

SAME DATA,

 different format

Graphs are EVERYWHERE in the Science Reasoning Section

Take time to familiarize yourself with the di" erent graph types, their variations 

and interpretation. READ THE AXIS LABELS AND KEYS. 

Remember to mark up the graph: draw lines from the key to the data, or just write 

over the data itself. AFTER you familiarize yourself with the graph, use it to answer 

your problem.
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THE TABLE TITLE:

These aren't always 

useful, but they're 

always worth reading!

UNITS OF MEASUREMENT:

Watch out for answers 

that use the wrong units 

of measurement.

INFORMATION ROW: 

Every table will have a row or 

column (or both) with essential 

information.

BONUS INFORMATION:

Some tables include extra 

info that you may find 

helpful, like this.

Tables

QUALITATIVE DATA 

can also be shown in tables. 

This format simplifies com-

parisons between elements 

of a dataset.

      Table Strategies

• Note which values do not change. "Mass of water" and "Initial Temperature" don't vary 

(much). Feel free to cross out information that doesn't help you experiment.

• Look for patterns in the data. "Mass of sodium hydroxide" changes in an orderly way. 

It is probably the independent variable in this experiment. Both "Final temperature" 

and "q" seem directly related to it. Why?

Cup 

Mass 
of 

water 
(g)

Mass of 
sodium 

hydroxide 
(g)

Initial 
temperature 

 (°C)

Final 
temperature 

(°C) q (J)

1 100 2 22 25 1200

2 100 4 22.5 28.5

3 100 6 23 32 5400

4 100 8 23 35

Table 2

Example (Cup 1): q = 100g*(4 J/g°C)*3°C = 1200 J

Ca
2+

Fe
3+

Ag
+

Pb
2+

F
-

Cl
-

Br
-

I
-

OH
-

SO4
2-

CO3
2-

Solubility of Ionic Compounds

Black : not determined

White  : Soluble

: Slightly SolubleLight Grey

Dark Grey : Insoluble
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Filament 
Diameter 0.3 mm 0.5 mm 0.7 mm 0.9 mm

Trial 1 2.5 8.2 15.1 45.5

Trial 2 2.8 8.6 17.9 94.1

Trial 3 0.2 7.9 14.0 78.0

Trial 4 3.0 7.8 18.2 107

Trial 5 2.6 8.0 15.2 58.8

Average 2.2 8.1 16.1 76.6

Table 2

Time until breakage (seconds)

Filament 
Diameter 0.3 mm 0.5 mm 0.7 mm 0.9 mm

Trial 1 85 65 32 10

Trial 2 81 65 34 8

Trial 3 86 64 38 10

Trial 4 83 62 31 10

Trial 5 85 65 33 9

Average 84 64 34 9

Table 1

Brightness (lumens)

 Table-Graph Conversions

Simplify the table whenever you can.

Tables often contain excess information that isn't required for most problems. Look for 

the important information. Then consider making a quick graph to see relationships.

The graph makes it clear that the 

data from Table 1 are directly (i.e. 

linearly) related, while data from 

Table 2 are not.

DIRECTLY (LINEARLY) RELATED (ADJ):

The value of  is a MULTIPLE OF x, basically. Put into algebra, it 

looks like =kx, where k is any number. The slope can go up or 

down, but the plot is always a straight line.

INVERSELY RELATED (ADJ):

The value of  is some number DIVIDED BY x, basically. 

Algebraically, this means =k/x, where k is any number. With 

inversely related data,  rises as x falls, and falls as it rises. 

The plot is never a straight line.

Sketching a rough graph lets 

you visualize relationships.

Compare the tables:

Looks like they have the same 

Filament Diameter and both also 

have an average row at the end.
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 Extrapolate/Interpolate

EXTRAPOLATE (V):

Infer an unknown value based on trends in data. When 

extrapolating, the unknown value lies beyond the data that you 

have.

INTERPOLATE (V):

Infer an unknown value based on trends in the data. This is 

exactly like extrapolating, except that the unknown value lies 

within the range of data that you have.

EXTRAPOLATION:

Given this scatterplot, how could you estimate 

the concentration of X at 100 m under water?
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The y-values are rising. Extend 

the line, then trace from 100 m up 

to the line and over to the y-axis.

The concentration of X is 

between 103 and 104 . You 

just extrapolated!

These words are just math jargon. As far 

as the ACT is concerned, you just need 

to look for a trend in the data and figure 

out where your value would be.

Sodium 

Chloride

Cerium 

(IV) 

Sulfate

Trisodium 

Phosphate Sucrose

Temp.

NaCl Ce(SO4)2 Na3PO4 C12H22O11

0°C 36.0 21.4 1.50 182

20°C 35.8 9.84 8.80 202

60°C 35.9 3.87 20.9 289

100°C 36.0 0.013 77.0 476

Solubility (g  per  100 ml  water)

(g*)(g*)(g*) (g*)

These techniques work in tables 

as well. Can you estimate the 

solubility of sucrose at 82C?

Sure! First look over the table 

to eliminate excess info. You can 

ignore columns 2-4 and focus 

instead on column 5, Sucrose. 

Then look for the trend in tem-

perature and sucrose. 

Then make your estimate. 

That's all interpolation is, an 

estimate.








