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I N T R O D U C T I O N
STUDYING FOR SUCCESS

his book is for anyone who wants to improve their score in ACT
Science.
In my experience as a tutor, I have noticed students getting intimidated
by the ACT Science section. Students often approach ACT Science in the
same way they would approach a science class. However, the skills
required to do well in ACT Science are not the same as the skills required
to do well in a science class. My goal is to help you see that ACT Science
is no more difficult than the other ACT sections; in fact, with just a little
training, you will discover that it is actually quite predictable.
This book can help you boost your ACT Science score in one month, as
long as you study a little bit each day.

Using this book effectively



Practice ACT Science questions twenty minutes each day.
Choose a consistent study time and location.

You will retain much more of what you study if you study in short bursts
rather than if you try to tackle everything at once. So, try to choose
about a twenty-minute block of time that you will dedicate to ACT
Science each day. Make it a habit. The results are well worth this small
time commitment. Some students will be able to complete each lesson
within this twenty-minute block of time. If it takes you longer than
twenty minutes to complete a lesson, you can stop when twenty
minutes are up and then complete the lesson the following day. At the
very least, take a nice long break, and then finish the lesson later that
same day.

7

www.Get800TestPrep.com





Every time you get a question wrong, mark it off, no matter
what your mistake.
Begin each lesson by redoing all the problems from the previous
lessons in the same domain that you have marked off. For
example, before you begin the lesson “Data Analysis: Reading a
Figure,” review the marked off questions in the previous Data
Analysis lessons, which were “Data Analysis: Reading a Table”
and “Data Analysis: Reading a Graph.”
If you get a problem wrong again, keep it marked off.

Test-Taking Strategies
1. Mark it Up
At the risk of sounding like your English teacher, I want to
emphasize that you really should be marking up your page when
answering questions. Make annotations. Jot down notes. I don’t mean
when reading, though. Mark up the questions! There are many details
that look similar and are very easy to mix up.






Circle names of tables and figures mentioned in questions, such
as “Figure 1” or “Table 3.”
Underline names of variables or other details that will direct you
to the right line, point, or value, such as “Trial 7” or “NaNO3.”
If you need to use a trend to find the answer, jot down the
trend, such as “dist.  conc. .” (which stands for “As distance
increased, concentration decreased.”)
If you need to remember multiple details, jot them down, such
as “S1 under, S2 over” (which stands for “Student 1 argued that
it happened underground and Student 2 argued that it
happened on top of the surface.)
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Here is an example:

E. coli population (colony-forming units)

10000000
1000000
100000
1 mL streptomycin

10000

1 mL ampicillin

1000

1 mL ampicillin + 1 mL
streptomycin

100
10
1
0

4

8
12
16
20
time since antibiotic exposure (hours)

24

Figure 1
1. According to Figure 1, which antibiotic or antibiotic combination was
most effective at reducing the number of colony-forming units of
E. coli after 20 hours?
A. 1 mL streptomycin
B. 1 mL ampicillin
C. 1 mL ampicillin + 1 mL streptomycin
D. 1 mL penicillin
Even without having a passage or graph to look at, there are plenty of
details that you already know might be important. You can’t underline
everything. Actually, you can underline everything, but it wouldn’t be
very helpful. Instead, circle the names of figures and underline other
important details. It might look like this:
1. According to Figure 1, which antibiotic or antibiotic combination was
most effective at reducing the number of colony-forming units of
E. coli after 20 hours at 37oC?
You’ll notice I didn’t underline “colony-forming units”, “E. coli”, or
“37oC”. I’ll explain why on the next page.
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2. Consider What’s Unnecessary
The ACT loves to try to confuse you by putting unnecessary information
in the questions. Sometimes, they’ll write out the entire description of a
variable, which can take up a whole line or two, when they are really
only asking you for “the thing on the 𝑦-axis”. Keep this in mind.
Depending on your reading strategy, that might mean anything from
ignoring it completely and assuming they’re asking for something
straightforward, to quickly going back into the passage to confirm the
information. For example, if the question says the temperature is 22oC,
and there is no mention of temperature anywhere on the graph, you can
probably assume the whole experiment was done at 22oC. (This does not
apply to questions that start with “Suppose…,” which you’ll learn more
about in Chapter 16: Extrapolating.)





Look for information about which table(s) or figure(s) to use.
Read the axis labels and key.
Cross out words in the question that are also in an axis label.
If you have time, confirm any additional variables.

Let’s look back at the same example as before.

E. coli population (colony-forming units)

10000000
1000000
100000
1 mL streptomycin

10000

1 mL ampicillin

1000

1 mL ampicillin + 1 mL
streptomycin

100
10
1
0

4

8
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16
20
time since antibiotic exposure (hours)

Figure 1
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1. According to Figure 1, which antibiotic or antibiotic combination was
most effective at reducing the number of colony-forming units of
E. coli after 20 hours at 37oC?
A. 1 mL streptomycin
B. 1 mL ampicillin
C. 1 mL ampicillin + 1 mL streptomycin
D. 1 mL penicillin
First, read the question. You should circle “Figure 1” right away. Then,
underline key information, which includes “most effective at reducing”
and “20 hours”. The unnecessary information here is “colony-forming
units of E. coli” and “at 37oC”, which you can cross out.
How do you know it’s unimportant?
Take a look at Figure 1, which is mentioned in the question. The 𝑦-axis is
“E. coli population (colony-forming units)” and the 𝑥-axis is “time since
antibiotic exposure (hours)”. The key lists some big words.
Look back at the question. The answer choices appear to match the
graph key, so when the question says “which antibiotic”, you can infer
that the graph key and answer choices are all antibiotics or antibiotic
combinations. “Colony-forming units of E. coli” matches the 𝑦-axis, so
you can ignore it completely!
The next piece of information is “20 hours”. Since you know the 𝑥-axis is
time in hours, you know to look at 20 hours.
Lastly, you see “37oC”. Temperature isn’t mentioned anywhere on the
figure, so (if you have time) scan the passage for “37oC” or any other
mention of temperature. If there were a passage here, it would mention
that the flasks were stored at 37oC, which is not important to the
question at all.
Once you cross out the unnecessary information, you’re left with:
1. According to Figure 1, which antibiotic or antibiotic combination was
most effective at reducing the number of colony-forming units of
E. coli after 20 hours at 37oC?
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Now, all you need to do is look at Figure 1 and see which line shows the
biggest decrease at 20 hours.
When you’re first learning to consider what’s unnecessary, you may find
yourself reading the question, looking back at the graphs, rereading the
question, looking at the passage, and then realizing you’ve spent more
time on the question than you would have in the first place. That’s
normal when you first learn a new strategy. With practice, you will get
an instinct for picking out the unnecessary information the first time you
read the question, even if you haven’t looked at the passage or graphs at
all.

3. Guess
Even the best students, who are consistently scoring 36 on practice
tests, may need to guess on a question or two. Most students will guess
on 3-5 questions per test.
The best thing you can do is learn when to let it go. If you spend several
minutes working on a question and still end up guessing, you’ve wasted
several minutes for nothing. Learn to recognize when it’s just not
happening. One guess won’t make or break your score. Spending several
minutes on a question and then guessing can really hurt your score. If
this is done multiple times during the exam, it can take a lot of time
away from actually answering questions.
If you haven’t eliminated any choices, there are a couple of strategies
that can improve your odds of guessing correctly. First, if all else fails,
pick A or F. From 2017-2020, A and F were correct answers about 28% of
the time. That is a greater chance than randomly picking, which leaves
you at a 25% chance of getting the answer correct.
Conversely, some tutors and students swear by a more thoughtful
guessing strategy that involves counting up all of your previous answer
choices and guessing the letter you’ve chosen least so far. My opinion is:
if you have enough time to do that, you have enough time to actually
answer the question.
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In summary:


Pick A/F.

Guess when you:




are out of time and have to pick something.
think it will take too long to figure out the answer.
think it will take too long and you still won’t figure out the
answer.

4. Scan for Word Shapes
This is a tip I learned from a test prep colleague and mentor, Phil
McCaffrey of 3RPrep. If you are looking for information in the text, it’s
easy to get held up trying to read and understand the text. When looking
for key words, forget what’s going on in the passage. Focus on the shape
of the word you need. Think about what a word like “moon” looks like.
It’s short and flat, with two circles in the middle. Think about what a
word like “Cretaceous” looks like. It’s unusually long and mostly flat,
with a capital letter at the beginning and only one other tall-ish letter. It
is also easier to find information this way by starting at the end of the
passage and working backwards, since you are less likely to get
distracted by the actual words. Using this strategy—with practice, of
course—can help you find information in the text quickly.

Reading Strategies
The most challenging part of the ACT Science section is not the science.
It’s not the graphs. It’s not even the reading. It is, most certainly, time
management. If you go in without a strategy, you will likely run out of
time. If you want to complete all six passages (or more, or less,
depending on whether there are any changes in the coming years) with
enough time to carefully consider every single one of the 40 questions,
you need to approach the section with a strategy.

13
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I’ve met tutors who swear by one section strategy or another for every
single student. That doesn’t work for me. Every student is different.
Below are several different strategies for approaching the passages in
the ACT Science section. I will also offer suggestions for which strategy
will be best for your goal, whether that’s a 26 or 36 or anything in
between.
All strategies require practice. Pick one you think will work and try it on a
few official ACT practice tests before deciding it’s your favorite.

1. Don’t Read
The biggest challenge in the ACT Science section is time management.
For students who struggle with time management, the best strategy may
be to skip the reading completely! Believe it or not, you won’t find that
many answers in the text. Only about a quarter of the answers are found
directly in the text, and even some of those can be inferred from the
tables and figures.
You can probably answer between one half and three quarters of the
questions without even looking in the text at all. The remaining
questions are almost always the most difficult ones. Depending on your
timing, you can scan the passage for the answers to those questions or
you can guess answers for those questions and move on.

When to Use





Your goal is 30 or less.
You don’t have a lot of time to study.
You are running out of time using one of the other strategies.
You are getting bogged down by the difficult content and it’s
making it harder to interpret the graphs.
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How to Attack








Skip the reading and go right to the questions.
Look for clues about which table, graph, or figure to use:
 “According to Study 1”
 “In Experiment 3”
 “In Figure 1”
 “From Tables 1 and 2”
Ignore technical words in questions; look only for the words that
are row or column headings, axis labels, or variables on graph
keys.
If you need more information, look back in the passage only if
you have enough time.
If you don’t have time to look back in the passage, make an
inference based on the graphs and your background knowledge.

Practice the Strategy
I left out the reading for this passage on purpose, to model the strategy.
If you’re really interested in reading it, you can look ahead to the other
reading strategies. However, I’d like you to trust me for a few minutes
and see that you can answer most of the questions without even seeing
the text. Try each question before looking at the answer below it.

Passage I
E. coli population (colony-forming units)

10000000
1000000
100000
1 mL streptomycin

10000

1 mL ampicillin

1000

1 mL ampicillin + 1 mL
streptomycin

100
10
1
0

4

8
12
16
20
time since antibiotic exposure (hours)

Figure 1
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1. According to Figure 1, which antibiotic or antibiotic combination was
most effective at reducing the number of colony-forming units of E.
coli after 20 hours at 37oC?
A. 1 mL streptomycin
B. 1 mL ampicillin
C. 1 mL ampicillin + 1 mL streptomycin
D. 1 mL penicillin
Answer: C. In Figure 1, the 𝑦-axis shows colony-forming units of E. coli.
The 𝑥-axis shows time. Find 20 hours on the 𝑥-axis and find the line that
is the lowest, because that shows the population that has been reduced
the most. The lowest line is the solid line with circles, which is the
population that got 1 mL ampicillin + 1 mL streptomycin. Ignore 37o,
because temperature isn’t mentioned anywhere.
2. Consider the data in Figure 1. From hour 0 to hour 24, the population
of E. coli exposed to 1 mL streptomycin:
F. increased only.
G. decreased only.
H. increased, then decreased.
J. decreased, then increased.
Answer: G. In Figure 1, the 𝑦-axis shows population. The streptomycin
line is dashed with triangles (it is the highest line on the graph) and only
decreased as time passed from hour 0 to hour 24, from left to right
across the 𝑥-axis. Although the line looks fairly flat on the right half of
the graph, it is still showing a very slow decrease.
3. Suppose the scientist had continued measuring the population in each
flask for two additional hours. At 26 hours, the population of E. coli in
the flask that had received 1 mL ampicillin would most likely have
been:
A. less than 2 colony-forming units.
B. between 2 colony-forming units and 10 colony-forming units.
C. between 10 colony-forming unit and 100 colony-forming units.
D. greater than 100 colony-forming units.
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Answer: C. In Figure 1, the 𝑦-axis shows population. The ampicillin line is
dotted with squares (it is the line appearing in the middle on the graph)
and only decreased as time passed from hour 0 to 24, from left to right
across the 𝑥-axis. The line is decreasing very, very slowly at hour 24,
when the population is just above 10. In 2 more hours, the population
will likely continue to decrease very, very slowly and still be above 10.
4. Which variable was kept constant for all flasks in the experiment?
F. Number of colony-forming units after 24 hours
G. Type of antibiotic added
H. Amount of antibiotic added
J. Incubation temperature
Answer: J. The number of colony-forming units (F) are shown on the 𝑦axis of Figure 1, so that is likely the dependent variable, which is not
kept constant. The type of antibiotic (G), and amount of antibiotic (H)
are listed in the key as different between the different groups in the
experiment, so they are also not kept the same between groups. The
only remaining answer is J, which is not mentioned at all on the graphs.
You won’t know it’s the answer for sure, but you can make a solid
inference without looking at the passage.
(If you don’t remember what the words “variable” and “constant” mean,
I will review that in Lesson 3: Experimental Design. While I have your
attention, I want to warn you that you won’t have all the information
you need to answer the next two questions. The “Don’t Read” strategy
works for most of the questions, but not all of them. I am including the
questions anyway because you do have enough information to eliminate
some of the wrong answer choices.)
5. Which of the following statements is best supported by the information
in the passage and Figure 1?
A. The most bacteria grow in a flask with two antibiotics combined.
B. Bactericidal antibiotics are most harmful to humans.
C. The antibiotics will kill every single one of the bacteria.
D. The fastest way to kill bacteria is with bactericidal antibiotics.
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Answer: B or D. In Figure 1, the flask with the two antibiotics combined
(solid line with circles) had the smallest population (𝑦-axis) after 24
hours (𝑥-axis), so we can eliminate choice A. None of the lines goes all
the way down to 0, so none of the antibiotics kill every single one of the
bacteria. Therefore, we can eliminate choice C. The remaining choices
use words that do not appear on the graph and are probably in the
passage. If you have extra time, go back and look in the passage, but if
not, pick one and move on.
6. The scientist predicted that bactericidal antibiotics are more effective
when combined than when used separately. Are the results in Figure 1
consistent with this prediction?
F. Yes; the population of E. coli decreased the most in 24 hours after
exposure to both ampicillin and streptomycin.
G. Yes; the population of E. coli decreased the most in 24 hours after
exposure to ampicillin only.
H. No; the population of E. coli decreased the most in 24 hours after
exposure to both ampicillin and streptomycin.
J. No; the population of E. coli decreased the most in 24 hours after
exposure to ampicillin only.
Answer: F. You don’t know what bactericidal antibiotics are, but you can
infer that “combined” refers to ampicillin + streptomycin. In Figure 1,
the combination (solid line with circles) had the lowest population of
E. coli (𝑦-axis) remaining after 24 hours (𝑥-axis), so the combination is
likely most effective. You are also inferring that the “goal” is for
antibiotics to kill the most bacteria.

2. Read a Little
Much of the reading on the ACT (in Science and in Reading) follows the
school rule that the first sentence in a paragraph has to give the main
idea of the paragraph. Reading the first sentence of each paragraph
serves two purposes: (i) you get the main idea of the paragraph and
(ii) you have an idea where to look in the text for answers.
By reading—and understanding—the first sentence of each paragraph,
you will be able to answer about 90% of the questions. You will also
know where to find the answers to the remaining 10% and be able to
find them faster.
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When to Use





Your goal is a score between 30 and 34, and you want the
chance of getting lucky with a 36.
You don’t get overwhelmed by unfamiliar science words.
You are getting all the data analysis and science content
questions right, but still want to improve your score.
You are running out of time or getting confused when reading
the entire passage.

How to Attack





Read the first sentence of every paragraph.
Make note of where key definitions are located.
Make note of where experiments are described.
Make assumptions but confirm technical words in the questions.

Practice the Strategy
Once again, try each question before looking at the answer below it.

Passage I
A scientist investigated the effects of combining bactericidal
antibiotics, which work by killing bacteria directly. (This is where the rest
of the passage would be. Skip it.)
Next, antibiotics were added to each flask and the flasks were stored
in an incubator at 37oC. (Skip the rest of the paragraph.)

19
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Figure 1

1. According to Figure 1, which antibiotic or antibiotic combination was
most effective at reducing the number of colony-forming units of
E. coli after 20 hours at 37oC?
A. 1 mL streptomycin
B. 1 mL ampicillin
C. 1 mL ampicillin + 1 mL streptomycin
D. 1 mL penicillin
Answer: C. Based on the reading you did, you know that the question is
asking which antibiotic or antibiotic combination was working the best
at killing bacteria by 20 hours. You can confirm that 37oC is unnecessary
information because, according to the text, all flasks are at 37oC. In
Figure 1, the 𝑦-axis shows colony-forming units of E. coli. The 𝑥-axis
shows time. Find 20 hours on the 𝑥-axis and find the line that is the
lowest, because that shows the population that has been reduced the
most. The lowest line is the solid line with circles, which is the
population that got 1 mL ampicillin + 1 mL streptomycin.
2. Consider the data in Figure 1. From hour 0 to hour 24, the population
of E. coli exposed to 1 mL streptomycin:
F. increased only.
G. decreased only.
H. increased, then decreased.
J. decreased, then increased.
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Answer: G. In Figure 1, the 𝑦-axis shows population. The streptomycin
line is dashed with triangles (it is the highest line on the graph) and only
decreased as time passed from hour 0 to hour 24, from left to right
across the 𝑥-axis. Although the line looks fairly flat on the right half of
the graph, it is still showing a very slow decrease.
3. Suppose the scientist had continued measuring the population in each
flask for two additional hours. At 26 hours, the population of E. coli in
the flask that had received 1 mL ampicillin would most likely have
been:
A. less than 2 colony-forming units.
B. between 2 colony-forming units and 10 colony-forming units.
C. between 10 colony-forming unit and 100 colony-forming units.
D. greater than 100 colony-forming units.
Answer: C. In Figure 1, the 𝑦-axis shows population. The ampicillin line is
dotted with squares (it is the line appearing in the middle on the graph)
and only decreased as time passed from hour 0 to 24, from left to right
across the 𝑥-axis. The line is decreasing very, very slowly at hour 24,
when the population is just above 10. In 2 more hours, the population
will likely continue to decrease very, very slowly and still be above 10.
4. Which variable was kept constant for all flasks in the experiment?
F. Number of colony-forming units after 24 hours
G. Type of antibiotic added
H. Amount of antibiotic added
J. Incubation temperature
Answer: J. This is the first question you can answer more quickly after
reading the first sentence of each paragraph. A constant is something
that is the same between experimental groups. According to the text,
“the flasks were stored in an incubator at 37oC,” so temperature was
constant.
5. Which of the following statements is best supported by the information
in the passage and Figure 1?
A. The most bacteria grow in a flask with two antibiotics combined.
B. Bactericidal antibiotics are most harmful to humans.
C. The antibiotics will kill every single one of the bacteria.
D. The fastest way to kill bacteria is with bactericidal antibiotics.
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Answer: B or D. In Figure 1, the flask with the two antibiotics combined
(solid line with circles) had the smallest population (𝑦-axis) after 24
hours (𝑥-axis), so we can eliminate choice A. None of the lines goes all
the way down to 0, so none of the antibiotics kill every single one of the
bacteria. Therefore, we can eliminate choice C. The first sentence in the
passage states that bactericidal antibiotics “work by killing bacteria
directly,” which implies there is a less direct option. Since humans are
never mentioned, you can infer that D is the best answer. If you have
extra time, you can read more in the passage to confirm, using the first
sentences as a hint for where to look.
6. The scientist predicted that bactericidal antibiotics are more effective
when combined than when used separately. Are the results in Figure 1
consistent with this prediction?
F. Yes; the population of E. coli decreased the most in 24 hours after
exposure to both ampicillin and streptomycin.
G. Yes; the population of E. coli decreased the most in 24 hours after
exposure to ampicillin only.
H. No; the population of E. coli decreased the most in 24 hours after
exposure to both ampicillin and streptomycin.
J. No; the population of E. coli decreased the most in 24 hours after
exposure to ampicillin only.
Answer: F. According to the passage, “bactericidal antibiotics “work by
killing bacteria directly.” You don’t know which antibiotics are
bactericidal, but you can infer that “combined” refers to ampicillin +
streptomycin. In Figure 1, the combination (solid line with circles) had
the lowest population of E. coli (𝑦-axis) remaining after 24 hours (𝑥-axis),
so the combination is likely most effective. You are also inferring that
the “goal” is for antibiotics to kill the most bacteria.

3. Read a Lot
Reading everything is surprisingly similar to only reading the first
sentence of every paragraph. Since the first sentence often covers the
main idea, the first sentence of each paragraph is often all you really
need to understand. The rest of the reading is there to give you a
general idea of what is going on, some definitions, and a hint of where
to find answers in the text.
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The hardest part of this strategy is getting used to not understanding
every last word. If you are looking for a 36, you are probably not the kind
of student who is used to reading without comprehension. Get used to
it. If you take the time to understand every word, you will run out of
time. Only read slowly enough to get a general idea of what is going on,
learn what words are defined, and make note of where key information
can be found. You don’t even need to remember the definitions or key
information. If the right words show up in a question, you’ll know
exactly where to go to find the definition, fact, relationship, or
experimental variable.

When to Use





Your goal is a 34 or higher.
You are getting all of the data analysis and science content
questions right, but still want to improve your score.
You are a quick reader.
You are comfortable moving through a reading even if you don’t
understand everything.

How to Attack





Read and understand the first sentence.
Skim the rest of the paragraph, making note of where you see
any definitions, key information, or experimental variables.
Repeat until you get to the end of the passage.
Skip tables and graphs until you get to the questions.

Practice the Strategy
At this point, you’ve seen the questions already. It’s worth taking
another look so you can see exactly what text helps you and what text is
unnecessary. The explanations are different from the explanations in
the previous sections because they take the reading into account. It’s
worth reading through them so you know how you might approach the
questions differently if you’ve read the text.
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Passage I
A scientist investigated the effects of combining bactericidal
antibiotics, which work by killing bacteria directly. This is in comparison
to bacteriostatic antibiotics, which work by inhibiting bacterial growth
and tend to act more slowly. The two bactericidal antibiotics studied were
ampicillin and streptomycin. The scientist added 200 mL of nutrient broth
to three identical flasks, which were then inoculated with a population of
rapidly growing Escherichia coli.
Next, antibiotics were added to each flask and the flasks were stored
in an incubator at 37oC. Each hour, a 1 mL sample of the nutrient broth
would be treated using a serial dilution with additional sterile nutrient
broth and spread evenly on sterile Petri dishes with nutrient agar. The
dishes were kept in the incubator for 48 hours, after which the
populations were calculated. The data were graphed in Figure 1.

E. coli population (colony-forming units)
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Figure 1
1. According to Figure 1, which antibiotic or antibiotic combination was
most effective at reducing the number of colony-forming units of
E. coli after 20 hours at 37oC?
A. 1 mL streptomycin
B. 1 mL ampicillin
C. 1 mL ampicillin + 1 mL streptomycin
D. 1 mL penicillin
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Answer: C. Based on the reading, we know that the question is asking
which antibiotic or antibiotic combination was working the best at killing
bacteria by 20 hours. The information 37oC is unnecessary because
according to the text all flasks are at 37oC. In Figure 1, the 𝑦-axis shows
colony-forming units of E. coli. The 𝑥-axis shows time. Find 20 hours on
the 𝑥-axis and find the line that is the lowest, because that shows the
population that has been reduced the most. The lowest line is the solid
line with circles, which is the population that got 1 mL ampicillin + 1 mL
streptomycin.
2. Consider the data in Figure 1. From hour 0 to hour 24, the population
of E. coli exposed to 1 mL streptomycin:
F. increased only.
G. decreased only.
H. increased, then decreased.
J. decreased, then increased.
Answer: G. In Figure 1, the 𝑦-axis shows population. The streptomycin
line is dashed with triangles and only decreased as time passed from
hour 0 to 24, from left to right across the 𝑥-axis. Although the line looks
fairly flat on the right half of the graph, it is still showing a very slow
decrease.
3. Suppose the scientist had continued measuring the population in each
flask for two additional hours. At 26 hours, the population of E. coli in
the flask that had received 1 mL ampicillin would most likely have
been:
A. less than 2 colony-forming units.
B. between 2 colony-forming units and 10 colony-forming units.
C. between 10 colony-forming unit and 100 colony-forming units.
D. greater than 100 colony-forming units.
Answer: C. In Figure 1, the 𝑦-axis shows population. The ampicillin line is
dotted with squares and only decreased as time passed from hour 0 to
24, from left to right across the 𝑥-axis. The line is decreasing very, very
slowly at hour 24, when the population is just above 10. In two more
hours, the population will likely continue to decrease very, very slowly
and still be above 10.
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4. Which variable was kept constant for all flasks in the experiment?
F. Number of colony-forming units after 24 hours
G. Type of antibiotic added
H. Amount of antibiotic added
J. Incubation temperature
Answer: J. A constant is something that is the same among experimental
groups. According to the text, “the flasks were stored in an incubator at
37oC,” so temperature was constant.
5. Which of the following statements is best supported by the information
in the passage and Figure 1?
A. The most bacteria grow in a flask with two antibiotics combined.
B. Bactericidal antibiotics are most harmful to humans.
C. The antibiotics will kill every single one of the bacteria.
D. The fastest way to kill bacteria is with bactericidal antibiotics.
Answer: D In Figure 1, the flask with the two antibiotics combined (solid
line with circles) had the smallest population (𝑦-axis) after 24 hours
(𝑥-axis), so you can eliminate choice A. None of the lines goes all the
way down to 0, so none of the antibiotics kill every single one of the
bacteria. Eliminate choice C. The first sentence in the passage states that
bactericidal antibiotics “work by killing bacteria directly,” which implies
there is a less direct option. Scan the passage for the word “humans,”
and you’ll see that they are never mentioned, so eliminate choice B.
Choice D is the best answer. This can be confirmed by looking in the text
where it says “This is in comparison to bacteriostatic antibiotics, which
work…more slowly.”
6. The scientist predicted that bactericidal antibiotics are more effective
when combined than when used separately. Are the results in Figure 1
consistent with this prediction?
F. Yes; the population of E. coli decreased the most in 24 hours after
exposure to both ampicillin and streptomycin.
G. Yes; the population of E. coli decreased the most in 24 hours after
exposure to ampicillin only.
H. No; the population of E. coli decreased the most in 24 hours after
exposure to both ampicillin and streptomycin.
J. No; the population of E. coli decreased the most in 24 hours after
exposure to ampicillin only.
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Answer: F. According to the passage, “bactericidal antibiotics “work by
killing bacteria directly” and the bactericidal antibiotics were ampicillin
and streptomycin, the two chemicals listed in the graph key. By reading
the passage, we know for sure that both of those antibiotics are
bactericidal, which makes it easier to answer the question confidently. In
Figure 1, the combination (solid line with circles) had the lowest
population of E. coli (𝑦-axis) remaining after 24 hours (𝑥-axis), so the
combination is likely most effective. We are also inferring that the “goal”
is for antibiotics to kill the most bacteria.
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LESSON 1
READING: FINDING IN THE TEXT
Although the ACT Science writers really seem to like their tables and
figures, more than 10% of the questions can be answered using the text.
In fact, the answers are often stated explicitly in the text, using similar
(or sometimes identical!) words as the question. The hard part is figuring
out what the question is asking and where to find the answer.
These types of questions show up most often in the conflicting
viewpoints passages (the ones with a lot of text and few figures).
However, these questions don’t require an understanding of the
arguments or any of the content; all you need is to find the right detail in
the right paragraph.
Sometimes questions require finding a concept in the text and then
applying it to a table or figure. Those types of questions are usually
straightforward data analysis questions, so I will be focusing on the
reading comprehension aspect here.

How to Recognize




Buzz words: based on ________’s explanation, which
students/scientists would be likely to agree?
The question is asking about a concept or definition described in
the text.
In a conflicting viewpoint passage, the question will almost
always refer to the name of the argument you should refer to
(such as “Student 1”).

How to Attack




Circle the argument name (“Student 1”, “Scientist 3”) if it’s
mentioned in the question.
Underline key vocabulary words in the question that tell you
where to look.
Look back in the passage where you remember reading about
that concept or scan the passage for the key words.
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Don’t Get Tricked


Sometimes questions look like they’re asking about science
knowledge, but the answer is in the text.

Try to answer the following question using this strategy. Do not check
the solution until you have attempted this question yourself.

LEVEL 1: FINDING IN THE TEXT
Passage I
Endocrine disruptors are chemicals that can affect development and
reproduction in humans and other mammals. Endocrine disruptors can be
present in food or can leach into food and liquids from containers.
Scientists performed three experiments to explore the presence of such
chemicals in frozen soup, frozen pasta, and frozen pizza from five food
brands.
Experiment 1
Scientists analyzed frozen food for the presence of the following
chemicals: bisphenol A (BPA), diethyl phthalate (DEP), and dimethyl
phthalate (DMP). Gas- and liquid-chromatography were used to identify
the presence of these chemicals in ten different samples of food from
each brand after being thawed at a temperature of 22oC for 24 hours. The
frequency of each chemical was calculated for each brand as a ratio of
number of food samples for one brand with the chemical present to the
number of total food samples for that brand.
Experiment 2
Scientists took one food sample from each brand that had all three
chemicals present and found the concentration of each chemical in parts
per million (ppm).
Experiment 3
Scientists filled a BPA-containing plastic cup with 100 mL of
distilled water (H2O). The cup was stored at a temperature of 22oC. The
concentration of BPA that leached out of the cup and into the water was
measured every six hours for one week. The experiment was then
repeated at temperatures of 25oC, 30oC, 35oC, and 40oC.
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1. Which experiments, if any, involved finding the concentration of
chemicals?
A. Experiment 1 only
B. Experiment 2 only
C. Experiments 2 and 3 only
D. None of the experiments
Solution: The key word here is “concentration.” Scan the text for the
word “concentration.” Experiment 1 found the frequency of each
chemical, which is mentioned in the last sentence of Experiment 1.
Frequency is not the same as concentration. In Experiment 2, the
scientists “found the concentration.” In the second sentence of
Experiment 1, “the concentration of BPA that leached out of the cup and
into the water was measured.” Since “concentration” appears as being
measured or found in Experiments 2 and 3, the answer is choice C.
Let’s practice a bit more. Answer these questions by finding the answer
in the text. Questions 2-4 refer to Passage I above. Questions 5-8 refer
to Passage II, which can be found after Question 4. The answers to these
questions, followed by full solutions, are at the end of this lesson. Do
not look at the answers until you have attempted these questions
yourself. Please remember to mark off any problems you get wrong.

LEVEL 1: FINDING IN THE TEXT
2. Which temperature was not used during Experiment 3?
F. 25oC
G. 30oC
H. 32oC
J. 35oC
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LEVEL 2: FINDING IN THE TEXT
3. In Experiment 2, which endocrine disruptors were present in every
food sample tested?
I. BPA
II. DEP
III. DMP
A. I only
B. I and II only
C. II and III only
D. I, II, and III
4. How did Experiment 1 differ from Experiment 3? In Experiment 1:
F. temperature was kept the same, but in Experiment 3, temperature
was varied.
G. temperature varied, but in Experiment 3, temperature stayed the
same.
H. only one chemical was tested, but in Experiment 3, several
chemicals were tested.
J. BPA was tested, but in Experiment 3, several chemicals were
tested.

Passage II
Viruses are microscopic and consist of an inner nucleic acid core
surrounded by a protein capsid. Viruses are many times smaller than
bacteria. Scientists have long debated whether viruses should be
classified as living organisms. Viruses reproduce by infecting a host cell
and using the cell’s machinery to replicate its genetic material and
produce proteins.
Student 1
Properties of living organisms include: movement, respiration,
growth, response to environment, excretion, nutrition, and reproduction.
Anything that has any three or more of these characteristics is a living
organism. Viruses respond to the environment and reproduce only.
Viruses do not have three of these characteristics independent of a host,
so they are not living organisms.
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Student 2
Properties of living organisms include: movement, respiration,
growth, response to environment, excretion, nutrition, and reproduction.
Something must have all of these characteristics to be considered a living
organism. Viruses do not perform respiration, so they are not living
organisms.
Student 3
Properties of living organisms consist only of: movement, growth,
response to environment, and reproduction. Anything that has all of these
characteristics is a living organism. Although viruses require a host to
reproduce, reproduction occurs nonetheless, so viruses are living
organisms.
Student 4
I agree with Student 3, except that viruses are not living because they
cannot reproduce on their own.
5. Which of the following phrases best describes a major point of
difference between Student 3’s and Student 4’s viewpoints?
A. The properties of living organisms
B. The classification of viruses
C. The ability of viruses to reproduce on their
own
D. The host species of virus reproduction

LEVEL 3: FINDING IN THE TEXT
6. How would the classification of viruses differ from that described in
Student 1’s viewpoint if viruses showed movement, growth, and
response to environment only? According to Student 1, viruses would:
F. perform respiration
G. reproduce on their own
H. be considered living organisms
J. not be considered living organisms
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LEVEL 4: FINDING IN THE TEXT
7. Student 4’s viewpoint indicates that an organism is not living if it does
not:
A. perform respiration.
B. excrete waste.
C. respond to its environment.
D. reproduce with the aid of a host.
8. According to Student 1’s viewpoint, a virus:
F. performs photosynthesis.
G. does not perform respiration.
H. should be considered a living organism.
J. is larger than a bacterium.

Answers
1. C
2. H
3. D
4. F

5. B
6. H
7. C
8. G

Full Solutions
2.
At the end of the description of Experiment 3, all of the listed
temperatures were mentioned except for 32oC, so the answer is choice
H.
3.
In Experiment 2, the text states that the scientists used samples “that
had all three chemicals present.” The chemicals are listed in Experiment
1 as the same three listed in the answer choices, so the answer is choice
D.
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4.
Scan the answer choices to see that the question is asking about
whether temperature or number of chemicals varied. In Experiment 1,
the food was “thawed at a temperature of 22oC.” In Experiment 3, the
experiment was repeated at different temperatures (last line of the
text), so the answer is choice F.
5.
Student 4 states directly that “I agree with Student 3, except,” so you
know the answer immediately follows. Student 4 then says “viruses are
not living because they cannot reproduce on their own.” The point of
disagreement is not whether viruses can reproduce on their own (choice
C) because Student 3 says “viruses require a host to reproduce.” The
point of difference is whether viruses are living organisms, which is the
classification of viruses, choice B.
6.
According to Student 1, something needs three or more of the listed
characteristics. Movement, growth, and response to environment are all
listed as characteristics of life in the first sentence of Student 1’s
argument, so viruses would be considered living organisms, choice H.
7.
Student 4 agrees with Student 3. Student 3 states that living things must
have the following properties: movement, growth, response to
environment, and reproduction. Thus, something that does not respond
to its environment is not living, choice C.
8.
Student 1 states that “Viruses respond to the environment and
reproduce only” and need three or more of the listed characteristics to
be considered alive. Student 1 also states that viruses “are not living
organisms,” so they do not have any additional characteristic. Since
performing respiration would be a third characteristic, according to
Student 1, viruses do not perform respiration, choice G.
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