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Preface
The MAAP-EOC Exam Biology I Student Review Guide is written to help students review the skills needed to pass 
the Biology I end-of-course exam in Mississippi. This comprehensive review book is based on the 2018 Mississippi 
College- and Career-Readiness Standards (MCCRS) for Science as published by the Mississippi Department of 
Education. 

How To Use This Book
Students:
You are required to pass Biology I in order to graduate, and the MAAP-EOC exam for Biology I factors heavily 
towards you getting graduation credit for the course. This book covers what you need to know to pass the MAAP-
EOC exam in Biology I.

j
at the end of each section. 

k After reviewing the material, take the pre-test (provided as a separate booklet). The actual MAAP-EOC exam 
you take will probably be given in a computer format, but these pre-test questions are written to be similar to 
the types of computer questions you may encounter on the exam.

l After taking the pre-test, use the pre-test evaluation chart, which is found directly after the test, to identify areas 
for further review and practice. 

Teachers:
This review book is also intended to save you, the teacher, time in the classroom. It can be used for classroom 
instruction or for individual student review. Since this student book offers review for ALL of the MCCRS for 
Biology I, you have one consolidated resource of materials to help your students prepare for the end-of-course 
exam.

j When teaching or tutoring individual students, use the strategy outlined above for students. 

k For classroom study, use this book to supplement lesson plans and to give additional review for skills required 
by the MAAP-EOC for Biology I. Purchase a class set of books for use in the classroom or assign books to 
students for out-of-classroom work. 

l Assign the pre-test (provided in a separate booklet) as a comprehensive review. 

m Use the pre-test evaluation chart found after the test to identify areas needing further review.

n Please DO NOT photocopy materials from this book or the pre-test booklet. These materials are intended to be 
used as student workbooks, and individual pages should not be duplicated by any means without permission 
from the copyright holder. To purchase additional or specialized copies of sections in this book, please contact 
the publisher at 1-800-745-4706.

Read the instructional material in this review book, do the practice exercises, and take the section review tests 

© 2018 Jerald D. Duncan
MAAP-EOC Biology I 6
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Biology I
Pre-Test

Overview

Introduction
The pre-test that follows is designed to identify areas where you can improve your skills before 
EOC exam in Biology I. This pre-test has 60 questions in various forms. These questions may be similar to the ones 
you will see on the actual test. 

The MAAP-EOC Exam for Biology I 
The actual MAAP-EOC exam may be given online and may have a variety of different test questions. Read each 
question carefully. Some questions may have multiple correct answers, so consider each of the answer choices when 
making multiple selections. 

Scoring

On this pre-test, each correct response counts as one point for a total of 68 points. If a question asks for more than 
one correct response, be sure that you select only the correct number of responses. Erase completely any marks not 
intended as an answer choice. 

taking the MAAP-

The following pre-test can be used as practice for the MAAP-EOC exam in Biology I, but it is primarily a 
diagnostic tool to help you identify which skills you can improve in order to prepare better for the actual exam. Any 
pre-test question answered incorrectly may identify a skill needing improvement or mastery. Review the 
corresponding skill(s) indicated in the Pre-Test Evaluation Chart by reading the instructional material on the given 
pages and completing the practice exercises and reviews. The Pre-Test Evaluation Chart is found on page Pre-32. 
By reviewing each skill, you will improve mastery of the material to be tested on the MAAP-EOC exam and 
potentially increase the score you receive on that exam. 



The questions below are examples of the types of question you will see in this pre-test. Be sure you understand how 
to answer each type. 

Most questions will be multiple choice. For multiple choice questions, be sure to select only one answer choice.

This diagram models which of the following molecules?

RNA

DNA

a protein

a carbohydrate

A

B

C

D

A

B

C

D

E

F

Some questions will be multiple select with more than one correct answer choice. Read each question carefully and 
select only the number of answer choices indicated by the question. Marking more than the specified number of 
correct answers will result in a score of zero for that question. For example, if the question indicates two correct 
answers but you choose three, you will score a zero on that question. Partial credit may be given, however, for each 
correct answer choice that you choose. For example, the question indicates two correct answers, and you choose 
one correct answer choice and one incorrect answer choice. You will be given partial credit for your correct choice.

Pre-Test© 2018 Jerald D. Duncan
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A

B

C

D

E

H N2

O

C C

H

N

O
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H

H H

CH2 CH2

C

CH3

CH3H

N

O

C C

H

CH2

C

CH3

CH3H

OH + N

O

C C

H

H

CH2

H

H

H OH OH

A

B

C

D

A

B

C

D

GO ON
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GO ON

X  +  Y
enzymes

A

B

C

D

E

Male Fruit Fly

Female Fruit Fly

8

8

Egg Cell

Sperm Cell

MEIOSIS

MEIOSIS Zygote

A

B

C

D

Pre-Test© 2018 Jerald D. Duncan
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Species

1

2

3

4

DNA Base Sequence

5’ – CCA  AGG  CTT  GGT  CTT  GAC  CTT  ACT – 3’

5’ – CAA  AGC  CTT  GGT  CCT  GAC  TTT  ACT – 3’

A

B

C

D

GO ON

A

B

C

D

A

B

C

D

Pre-Test© 2018 Jerald D. Duncan
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Biology I
Pre-Test

Evaluation Chart

Circle the questions you answered incorrectly on the chart below, and review the corresponding sections in the book. Read the 
instructional material, do the practice exercises, and take the section review tests at the end of each section. 

If you missed
question #:

Go to 
section(s):

If you missed
question #:

If you missed
question #:

Go to 
section(s):

Go to 
section(s):

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

1.1, 2.1

2.4

5.4, 5.5, 5.6

1.1, 2.6

1.2, 1.5, 1.8

1.7, 6.3

1.6

2.3, 2.4

2.3

2.2, 2.4

3.2

2.1

2.5

3.4

4.3

3.3

5.1

5.1, 6.1, 6.2

5.1, 5.2

4.1

15.1, 15.2, 15.3

4.2, 4.5

8.1, 8.2, 8.4

4.3

5.4, 5.5

5.4, 5.5, 5.6

7.1

8.2, 9.1

15.1, 15.2

8.2, 9.1

8.1, 8.2, 8.5, 9.4

8.1, 8.2, 9.3, 9.4

6.3, 7.1

10.3, 10.4

6.1, 6.3

7.2

13.1

6.3

10.3

11.1, 11.3, 11.4

6.3

11.1, 11.3, 11.4, 11.6

13.3

11.1

14.1

12.3

14.2

11.6, 11.7

17.1

16.4

14.2

16.1

4.3, 4.4

17.3

8.1, 8.2

5.1, 5.3

14.3, 15.4

2.6

5.1, 5.3, 5.6

8.1, 8.2, 8.3, 8.4
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Section 1.2
Organic Chemistry

The Components
of Life

Pre-View 1.2

Chemistry Review

Section 1.2
The Components of Life© 2018 Jerald D. Duncan
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Section 1.2, continued
Organic Chemistry

Fig. 1-2

C

Methane, CH4

H

H

H

H

C
H

Each line 
represents a bond. 
Carbon can form 
four single bonds 

with four other 
atoms.

H

H

H

Ethene, C H2 4

C C HH

Ethyne, C H2 2

C

C C

C

CC

H H

H H

HH

Benzene, C H6 6

Simple Organic Molecules

C

Carbon can form one 
double bond and two 

single bonds with three 
other atoms.

Carbon can form one 
triple bond and one 
single bond with two 

other atoms.

Biomolecules and Macromolecules
Biomolecules

carbohydrates

Macromolecules

vitamins

ATP ADP

sugars

amino 
acids proteins lipids

nucleic acids

fatty 
acids

nucleotides
Fig. 1-3

Polymerization

Section 1.2
The Components of Life

Fig. 1-4

Example of Polymerization (Condensation Reaction/Dehydration Synthesis)

a monomer

+

plus forms a polymer

+

another
monomer

a longer polymerplus forms

H OH

a monomer

H O +2

H OH H OH H OH

H O +2

Condensation reactions build polymers and form water molecules.

H OH

© 2018 Jerald D. Duncan
MAAP-EOC Biology I 10



Section 1.4
The Components of Life

Section 1.4, continued
Lipids

Fatty Acids Examples of Fatty Acids

C C C C C C C C C C C C C C C C C

O

HO

H

H

H H H H H

H H H H H

H H H

H H H

H H H H H H H

H H H H H H H

C

H

H

H

Stearic Acid, Saturated

All single bonds 
between the 
carbons

C C C C C C C C C C C C C C C C

O

HO

H

H

H H H H H

H H H H H

H H H

H

H H H H H H

H H H H H H

H

Oleic Acid, Unsaturated (monounsaturated)

One double 
bond between 
the carbonsC

H

H

C C C C C C C C C C C C C C C C C

O

HO

H

H

H H H H H

H H H H H

H H H

H

H H H H H H H

H H H

C

H

H

H

Linolenic Acid, Unsaturated (polyunsaturated)
(Linolenic acid is an omega-3 essential fatty acid for humans.)

Multiple 
double bond 
between the 
carbons

Fig. 1-9

carboxyl group

Fats, also called triglycerides, are made of a glycerol 
molecule bonded to three fatty acid molecules (figure1-10). 
Fats can be classified as saturated or unsaturated depending on 
the types of fatty acids they contains. Refer to figure 1-9 for 
the types of fatty acids.

Fats that are solid at room temperature, such as butter, 
shortening, and lard, are usually saturated fats; they are made 
up of saturated fatty acids, which contain only single carbon to 
carbon bonds. 

Fats

Fatty Acid

Fatty Acid

Fatty Acid

Fig. 1-10

General Structure of a Fat

OC

C

C

H

H

H

H

O

O

H

glycerol

Unsaturated fats have one or more double bonds in their fatty acids and are classified as either monounsaturated or 
polyunsaturated. Unsaturated fats are usually liquid at room temperature. Monounsaturated fats have one double 
carbon to carbon bond, and polyunsaturated fats contain fatty acids with more than one double bond. Nuts, seeds, 
avocados, olive oil, and peanut oil contain monounsaturated fatty acids. Vegetable oils, nuts, seeds, and cold-water 
fish contain polyunsaturated fatty acids. You may have seen these terms on food labels. 

© 2018 Jerald D. Duncan
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Section 1.6
The Components of Life

Section 1.6
Enzymes

The Components
of Life

Pre-View 1.6

e
n
e
rg

y

reaction pathway

reactants

products

Enzymes Lower Activation Energy

Fig. 1-15

Enzymes and Activation Energy

E : activation energyA1
without enzymes

E : activation energyA2
with enzymes

catalyzed 
reaction

uncatalyzed 
reaction

How Enzymes Work

© 2018 Jerald D. Duncan
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Section 2.2
Cell Structure and Function

Section 2.2, continued
Prokaryotic and Eukaryotic Cells

Similarities and Differences in Prokaryotic and Eukaryotic Cells

Average Cell Size

Have a Cell Membrane?

Have a Nuclear Membrane/Nucleus?

Have Cytoplasm?

Have DNA?

Have Ribosomes?

1-10µm 10-100µm

YES, most do SOME

YES YES

NO YES

YES YES

YES, in cytoplasm YES, in nucleus

NO YES

YES YES

Found in — bacteria only fungi, protists, plants, animals

Mode of Locomotion?
May have one or more flagella

for locomotion
May have one or two flagella

or cilia for locomotion

Prokaryotic Cell

Fig. 2-1

cytoplasm

nucleoid region
(contains DNA)

ribosomes

flagellum

cell membrane cell wall

Eukaryotic Cell

Fig. 2-2

ribosomes

mitochondria

nucleus
(contains 

DNA)

endoplasmic
reticulum Golgi

apparatuscytoplasm

cell membrane

Hint:  To help you 
remember that 
eukaryotic cells are 
the cells that make up 
most organisms, 
including humans, 
think about how 
eukaryote is 
pronounced. It sounds 
like “you,” and you are 
human!

nuclear
membrane

nucleolus

© 2018 Jerald D. Duncan
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Fig. 2-13

Lytic Cycle
(destroys DNA and 

kills the cell immediately)

Virus attaches 
to host cell.

Virus injects 
nucleic acid into 
host cell.

Host DNA is 
destroyed 
and viral 
nucleic acids 
and proteins 
are made.New viruses are 

assembled.

Host cell breaks 
open and viruses 
are released.

OR

OR

Lysogenic Cycle
(allows the cell and its DNA

to replicate)

Viral DNA is 
separate 
from bacteria 
DNA.

Viral DNA 
attaches to 
bacterial DNA.

Bacteria cell 
divides with 
viral DNA in it.

Viral DNA separates 
from bacterial DNA.

Section 2.6, continued
Viruses

Figure 2-13 shows a diagram of the lytic cycle and the lysogenic cycle for a bacteriophage, a type of virus that 
infects bacteria.

Lytic and Lysogenic Cycles for a Bacteriophage

Should viruses be considered living organisms? The idea that viruses are living is sometimes debated because not 
everyone agrees on the definition of life. The characteristics of viruses can blur the lines between living and 
nonliving. 

In Section 1.1 and again in Section 2.1, you saw eight commonly accepted characteristics of living things. Most 
scientists classify viruses as nonliving because they do not meet many of the commonly cited characteristics of life. 
In the following chart, consider how viruses meet or fail to meet each of these common characteristics of living 
things.

Viruses: Living or Nonliving?

VIRUS? EXPLANATION

Made of one or more cells No

A virus is not a cell, but it contains some of the 
components of a cell. It contains genetic material and a 
protein coat, but it does not have a cell membrane or 
organelles.

Grows and develops No

Shares a universal genetic code Yes
A virus does contain genetic information in the form of 
either DNA or RNA. This genetic information forms 
genes used to create more virus particles.

Has a way to reproduce Yes and No
A virus can reproduce BUT only once it is inside a host 
cell.

Section 2.6
Cell Structure and Function

continued on the next page

© 2018 Jerald D. Duncan
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Section 3.3
Cellular Transport

Section 3.3, continued
Passive Transport: Osmosis

Isotonic Solution
Isotonic (iso = same) means that the solution on the outside of the 
cell membrane has the same solute concentration as the solution on 
the inside of the membrane, so there is no net movement of water 
molecules across the membrane. 

In figure 3-9, the solute concentration on both sides of the membrane 
is equal at 20%. Water molecules will pass in through the membrane 
at the same rate as they will pass out of the membrane. The cell will 
remain the same size since it is not gaining or losing water.Fig. 3-9

selectively
permeable
membrane

Concentration
inside and

outside of cell
are equal.

Water in 
equals 

water out.

20%

20%

Isotonic Solution

Effects of Osmosis on Animal Cells

Effects of Osmosis 
on an Animal Cell
(red blood cell)

Hypertonic

Isotonic

Hypotonic

shriveling

normal

bursting

Fig. 3-10

Quick Review

© 2018 Jerald D. Duncan
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Section 3 Review
Cellular Transport

Section 3 Review, continued

A

B

C

D

Macrophage
(White Blood Cell)

Bacterium
Nucleus

Lysosomes

Number of
Water Molecules

Entering the 
Kidney Cells

Low

High

High
Concentration of

Water Outside
the Kidney Cells

A

B

C

D

A

B

C

D

E

18. Which two substance would animal intestinal 
cells most likely take in via facilitated 
diffusion?

glucose

calcium ions

carbon dioxide

oxygen

hormones

A

B

C

D

E

© 2018 Jerald D. Duncan
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Pre-View 4.2

Section 4.2
Photosynthesis

Cellular Energy

Photosynthesis

6CO   +  6H O2 2 C H O   +  66 12 6 O2

enzymes and 

chlorophyll

carbon
dioxide

water
glucose

(simple sugar)
oxygen

light energy

Fig. 4-4

Section 4.2
Cellular Energy© 2018 Jerald D. Duncan
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Section 4.3
Cellular Energy

Section 4.3, continued
Aerobic and Anaerobic 
Cellular Respiration

Aerobic versus Anaerobic Respiration Pathways

Is oxygen present?

YES NO

AEROBIC RESPIRATION ANAEROBIC RESPIRATION

Fig. 4-8

Aerobic Respiration

After glycolysis, there are two possibilities depending on whether or not oxygen is present. One possibility is 
aerobic respiration, and the other possibility is anaerobic respiration. The pathways for each are summarized below 
in figure 4-8. 

Fig. 4-9

The Three Steps of ATP Production in Aerobic Respiration

MitochondrionCytoplasm

Glycolysis

glucose

2 ATP

pyruvic acid Krebs
Cycle

Electron
Transport 

Chain

2 ATP 32-34 ATP

carbon
dioxide, 

CO2

carbon
dioxide, 

CO2

oxygen
O2

electrons

electrons1.

2. 3.

acetyl
CoA

© 2018 Jerald D. Duncan
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Section 5.2
Cellular Reproduction

Section 5.2, continued
Cell Cycle Regulation and Cancer

© 2018 Jerald D. Duncan
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#1  G  Checkpoint:1

• Is the cell the right size?

• Does the cell have enough 
energy reserves and 
nutrients to divide?

• Are growth factors signaling 
for division?

• Is the DNA damaged or 
mutated?

#3  M or Spindle 
Checkpoint:

• Are all the 
chromosomes 
attached to the 
spindle in 
metaphase?

Checkpoints Within the Cell Cycle

Fig. 5-7

G1

Phase

S
Phase

G2

Phase

M
Phase

G  Phase0

Resting State

Resting
State

The Cell Cycle Checkpoints



Disruption of the Cell Cycle

Tumor cells

Primary Tumor

Secondary Tumor

Blood
vessel

Metastasis

Fig. 5-8

Example 1:

EPO acts as an external growth factor. It binds to receptor sites on the surface of bone marrow cells to signal 
those cells to produce more red blood cells. It acts as a “go” signal for the cell cycle to begin.

Section 5.2
Cellular Reproduction

Section 5.2, continued
Cell Cycle Regulation and Cancer

© 2018 Jerald D. Duncan
MAAP-EOC Biology I 119

Example 2:

Most chemotherapy drugs disrupt the cell cycle in all rapidly dividing cells whether the cells are cancerous or 
not. Pacitaxel, as well as many other chemotherapy drugs, negatively affects bone marrow cells. Since bone 
marrow creates white blood cells, chemotherapy drugs also decrease the number of white blood cells found in 
the blood. Low white blood cell counts decrease immunity and increase the chances for infection.



Pre-View 6.3

Section 6.3
Molecular Genetics

Fig. 6-7

DNA
sequence T CA C G G A C G T T C

methionine alanine cysteine lysine

. . .

. . .

G T A

histidine stop

“sentence” that represents a gene

protein made by the gene

The DNA Sequence of a Gene is the “Code” for a Protein

amino
acids

mRNA
sequence

. . .
A U G G C C U G C A A G C A U U A G

A T C

© 2018 Jerald D. Duncan
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Section 6.3
Transcription and Translation

Molecular Genetics 



Section 7.1, continued
Genetic Mutations

Genetic Disorders Caused by Chromosome Mutations

Karyotype of Female with Down Syndrome

Fig. 7-5

“GENETIC COUNSELING AIDS”
Fourth Edition, Copyright 2002 by the Greenwood Genetic Center
Used with permission: 

2 3 41 5

7 8 11

6

129 10

14 15
18

13

19

16 17

20 21 22 X

Figure 7-5 shows an example of a karyotype of a female 
with Down syndrome. 

Example 3: How can you tell from this karyotype 
that it is from a female and not a male?

Example 4: How does this karyotype indicate 
Down syndrome?

© 2018 Jerald D. Duncan
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Genetic Mutations and Biotechnology
Section 7.1



Notable Accomplishments of the Human Genome Project

© 2018 Jerald D. Duncan
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Genetic Mutations and Biotechnology
Section 7.2

Section 7.2, continued
DNA Technology



Section 8.1
Mendelian Genetics and Inheritance

Pre-View 8.1

Section 8.1
Introduction to Mendelian Genetics

Mendelian Genetics 
and Inheritance
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Section 9.4, continued
Pedigrees

Section 9.4
Non-Mendelian Genetics and Genetic Diseases

P1

F1

F2

Autosomal Recessive

P1

F1

F2

Autosomal Dominant

P1

F1

F2

Sex-Linked (Y-Linked)Sex-Linked Recessive (X-Linked)

P1

F1

F2

Autosomal recessive traits and disorders show up in 
either male or female offspring of unaffected parents. 
Although not indicated, both P  parents must be 1
carriers.

The F  generation will often be carriers of the trait but 2
not express it. Notice the skip of generations having 
the trait.

Autosomal dominant traits will often show up in 
every generation instead of skipping generations. 
Both male and female offspring are equally affected.

If one parent has the trait but is heterozygous for the 
trait, about half the offspring will have the trait. The 
P  male above is heterozygous. If one parent has the 1
trait and is homozygous, every offspring will also 
have the trait (not shown).

Note: If a pedigree does indicate carriers, the trait MUST be either autosomal recessive or sex-linked recessive. 
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Section 11.1
Evolution of Populations

Pre-View 11.1

Section 11.1
Review of Natural Selection

Evolution of Populations

Introduction to Natural Selection
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Pre-View 11.6

Section 11.6
Introduction to Speciation

Evolution of Populations

common ancestor

species 1

species 2

Divergent Evolution Speciation/

Fig. 11-6

The Effect of Natural Selection on Speciation

Example 1:

Section 11.6
Evolution of Populations© 2018 Jerald D. Duncan
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Section 11.7
Evolution of Populations

Section 11.7, continued
Geographic Isolation and Adaptive Radiation

By John Gould (14.Sep.1804 - 3.Feb.1881) 
[Public domain], via Wikimedia Commons

Adaptive Radiation

Example 4:

A

B

C

D

A

B

C

D
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Classification
of Organisms

Section 12.3
Phylogenetic Trees

Pre-View 12.3

Section 12.3
Classification of Organisms

Eubacteria

Archaebacteria
Animalia

Plantae

Fungi

Protista

Phylogenetic “Tree of Life”

Fig. 12-1

Green
Filamentous

bacteria

Gram
positive
bacteria

Spirochetes

Proteobacteria

Cyanobacteria

Planctomyces

Bacteroides
Cytophaga

Thermotoga

Aquifex

Methanosarcina

HalophilesMethanobacterium

Methanococcus

T. celer

Thermoproteus

Pyrodicticum

Diplomonads

Microsporidia

Trichomonads

Flagellates

Entamoebae

Slime molds

Ciliates
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Section 13.3
Evolutionary Relationships

Section 13.3, continued
Sequence Homology

Notice that many of the bases in the sequences are the same, but a few are different. Differences are shown in 
the rectangles. There are 3 differences in the sequences between the two species.

Example 1: Compare the homologous DNA sequences below from two different related species. How many 
differences are found between the two species in these sections of DNA?

same Note: The 5’ and 3’ on the ends of a DNA 
sequence indicate the orientation of the 
strand. 5’ indicates the phosphate group 
(PO ) is on the end, and 3’ indicates the 4

hydroxide group (OH) is on the end.

Example 2: The chart below compares the nitrogenous base sequences for a section of DNA in five 
different species. Which two species are likely the most closely related? Which are likely the 
most distantly related?

Species

A

B

C

D

E

DNA Sequence

A

A

T

T

T

C

C

C

C

C

A

A

A

A

G

G

T

G

G

G

A

A

T

T

T

C

C

A

A

T

G

G

G

G

G

A

A

A

C

C

C

C

C

C

C

C

C

C

C

C

A

A

A

A

A

T

G

T

T

T

A

A

A

A

A

G

G

G

G

G

A

A

A

A

A

* * * * * * * *

An asterisk * indicates that all the letters in the column match.

Number of Differences:
A vs. B = 2
A vs. C = 3
A vs. D = 4
A vs. E = 5
B vs. C = 5
B vs. D = 6
B vs. E = 7 
C vs. D = 1 
C vs. E = 3
D vs. E = 2

As scientists sequence all the genes in different species, they can compare different species according to the 
similarities in their entire genetic code. Different species that have a higher percentage of similar DNA sequences 
(or similar genes) are considered more closely related. Comparisons are often made to the human genome. 
Scientists have been able to determine the DNA sequences of the species in the table shown in figure 13-4. The 
table gives commonly calculated percentages that compare the genes of each to human genes.
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Section 14.1
Introduction to Ecology

Introduction to Ecology

Pre-View 14.1

Section 14.1
Ecological Organization

What is Ecology?

Levels of Ecological Organization
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Pre-View 15.3

1st Trophic Level
Producers

2nd Trophic Level
Primary Consumers 

3rd Trophic Level
Secondary 
Consumers 

4th 
Trophic 
Level

Tertiary 
Consumers 

Example of an Energy Pyramid

Fig. 15-4

energy: 
1,000,000 kcal

energy: 10% from grass
100,000 kcal

energy: 1% from grass
10,000 kcal

energy: 0.1% from grass 
1,000 kcal

Energy Pyramid

Food chains and food webs indicate a transfer of both energy and nutrients from one organism to another. 
Ecological pyramids show similar information. Consider three types of ecological pyramids. 

Section 15.3
Ecological Pyramids

Section 15.3

Ecosystem
Interdependence

Ecosystem Interdependence

For the energy pyramid given in figure 15-4, which organism receives the least energy from 
producers? 

Example 1:
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Section 16.1, continued
The Water Cycle

Section 16.1
Biogeochemical Cycles

Importance and Effects on Ecosystems
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Section 17.1
Ecological Dynamics

Section 17.1, continued
Ecological Succession

Stages of Pond Succession

Fig. 17-2

Water collects in a shallow depression to form 
a pond. The bottom of the pond begins bare. 
Microscopic phytoplankton are pioneer 
species in the pond water and are followed by 
zooplankton. 

Sediments from the plankton settle at the 
bottom of the pond and form a shallow mud 
that can support submerged aquatic plants. 
Grasses grow at the edges, and aquatic plants 
then begin to emerge above the water line.

Over time, the sediments fill the pond. A 
marshy area may form with plants and 
animals that thrive in a wet, marshy habitat.

Eventually, the pond area is filled completely 
with rich soil. Grasses, shrubs, and small trees 
grow where there used to be water. If 
undisturbed, succession of plants and animals 
will continue over time based on the climate.

1.

3. 4.

2.

Secondary Succession

Examples and Factors of Secondary Succession
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Ecological Dynamics
Section 17.3

Global Warming

Section 17.3
Ecological Dynamics

Pre-View 17.3

Factors that Influence Global Temperature
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Science Basics
Appendix 1.1

Common Biology 
Root Words and Affixes BIOLOGY

Common Biology Root Words and Affixes

Practice
Using the chart above, make an educated guess at the meaning of the following biology terms.

____________________________ 1. chlorophyll

____________________________ 2. hydrophilic

____________________________ 3. hydrophobic

____________________________ 4. symbiotic

____________________________ 5. abiotic

____________________________ 6. geology

____________________________ 7. hydrolysis

____________________________ 8. glycolysis

Appendix 1.1
Science Basics© 2018 Jerald D. Duncan
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Scientific Investigations
Appendix 2.1

The Scientific Method

! Experiment – a step-by-step procedure used to test a hypothesis

! Hypothesis – a possible explanation or answer to a scientific problem that can be 
tested

! Scientific method – a logical set of steps used by scientists to solve a problem or to answer 
a scientific question

! Theory – an idea that is accepted as true because it is supported by repeated evidence and unifies a broad 
range of subjects

Appendix 2.1 Important Terms

Appendix 2.1
Scientific Investigations

Hypothesis

Experiment

Results

Scientific Theory

Start with an observation or a question.
State the problem. What do you need to find out?
Research the problem. What is already known about it?

Develop a testable statement that describes what you think
will happen. This testable statement is called a hypothesis.

Develop a plan, called an experiment, to test the hypothesis:
•  Determine dependent, independent, and control variables.
•  Determine a control group and experimental groups.
Perform the experiment. Record and organize data.

Analyze the data. Does the data support the hypothesis?
•  If so, repeat the experiment to verify the results.
•  If not, revise the hypothesis and do a new experiment.
Verified results can then be reported or published.

An experiment repeated and verified many times may
lead to a theory, an idea that is accepted as true because
much evidence supports it.

Steps of the Scientific Method

Repeat 
Experiment

Revise 
Hypothesis

hypothesis supported
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Scientific Evaluation
and Engineering

Appendix 3.3
Scientific Evaluation and Engineering

Appendix 3.3
The Engineering Design Process

Appendix 3.3 Important Terms

Brainstorm

Engineers start with a problem. 
Who needs what, and why do they need it?

Based on the problem, what are key requirements for
a new process or product? What features must be included?

Which solutions, designs, or approaches are the most promising?
What are the pros and cons of each promising idea?
After carefully analyzing each idea, which is the best? 
Choose the most promising solution, design, or approach. 

Steps of the Engineering Design Process

Generate new ideas. 
possible solutions, designs, or approaches.

Discuss and consider many different 

Select the Best Solution

Build an operating version of the solution in order to test it.
The model or prototype answers the question, “Will it really
work?”

Test, Refine, Redesign
Use the model or prototype to test the solution. What changes
need to be made? Refine or redesign based on the testing.

Research existing solutions and technologies. 
What improvements are needed?
What technologies already exist that may be applied to this problem?
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Performance Objective Correlation Chart

Performance Objective Correlation Chart (Teacher’s Edition)
The chart below correlates each performance objective for the Biology I course as given in the 2018 Mississippi College- and 
Career-readiness Standards for Science. The Text Section column gives the section numbers in the text where each performance 
objective is reviewed. The Pre-Test column gives the question number(s) in the pre-test that correlates to each performance 
objective. (Enrichment Performance Objectives, marked with an asterisk*, are addressed in the text as noted, but they have no 
corresponding pre-test questions since they are not tested on the MAAP-EOC exam. 

Text Section(s) Pre-TestMS CCRS Biology Disciplinary Core Idea, Standard, and Performance Objective

BIO.1 Cells as a System 
BIO.1A Students will demonstrate an understanding of the characteristics of 

life and biological organization. 

BIO.1A.1 Develop criteria to differentiate between living and non-living things. 

BIO.1A.2 Describe the tenets of cell theory and the contributions of Schwann, 
Hooke, Schleiden, and Virchow. 

BIO.1A.3 Using specific examples, explain how cells can be organized into complex 
tissues, organs, and organ systems in multicellular organisms. 

BIO.1A.4 Use evidence from current scientific literature to support whether a virus 
is living or non-living. 

BIO.1B Students will analyze the structure and function of the 
macromolecules that make up cells. 

BIO.1B.1 Develop and use models to compare and contrast the structure and 
function of carbohydrates, lipids, proteins, and nucleic acids (DNA and 
RNA) in organisms. 

BIO.1B.2 Design and conduct an experiment to determine how enzymes react given 
various environmental conditions (i.e., pH, temperature, and 
concentration). Analyze, interpret, graph, and present data to explain how 
those changing conditions affect the enzyme activity and the rate of the 
reactions that take place in biological organisms. 

BIO.1C Students will relate the diversity of organelles to a variety of 
specialized cellular functions. 

BIO.1C.1 Develop and use models to explore how specialized structures within cells 
(e.g., nucleus, cytoskeleton, endoplasmic reticulum, ribosomes, Golgi 
apparatus, lysosomes, mitochondria, chloroplast, centrosomes, and 
vacuoles) interact to carry out the functions necessary for organism 
survival. 

BIO.1C.2 Investigate to compare and contrast prokaryotic cells and eukaryotic cells, 
and plant, animal, and fungal cells. 

BIO.1C.3 Contrast the structure of viruses with that of cells, and explain why viruses 
must use living cells to reproduce. 

BIO.1D Students will describe the structure of the cell membrane and analyze 
how the structure is related to its primary function of regulating 
transport in and out of cells to maintain homeostasis. 

BIO.1D.1 Plan and conduct investigations to prove that the cell membrane is a semi-
permeable, allowing it to maintain homeostasis with its environment 
through active and passive transport processes. 

BIO.1D.2 Develop and use models to explain how the cell deals with imbalances of 
solute concentration across the cell membrane (i.e., hypertonic, hypotonic, 
and isotonic conditions, sodium/potassium pump). 

Subsections 1.1, 2.1, 2.6

Subsection 2.1

Subsection 2.5

Subsection 2.6

Subsections 1.2, 1.3, 1.4, 1.5, 1.7, 
1.8, 6.2, 6.3

Subsection 1.6

Subsections 2.3, 2.4

Subsections 2.2, 2.4, 12.2

Subsection 2.6

Subsection 2.3, 

Section 3

Subsections 3.3, 3.4
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Text Section(s)MS CCRS Biology Disciplinary Core Idea, Standard, and Performance Objective

BIO.1E Students will develop and use models to explain the role of the cell 
cycle during growth, development, and maintenance in multicellular 
organisms. 

BIO.1E.1 Construct models to explain how the processes of cell division and cell 
differentiation produce and maintain complex multicellular organisms. 

BIO.1E.2 Identify and describe the changes that occur in a cell during replication. 
Explore problems that might occur if the cell does not progress through 
the cycle correctly (cancer). 

BIO.1E.3 Relate the processes of cellular reproduction to asexual reproduction in 
simple organisms (i.e., budding, vegetative propagation, regeneration, 
binary fission). Explain why the DNA of the daughter cells is the same as 
the parent cell. 

BIO.1E.4 *Enrichment: Use an engineering design process to investigate the role of 
stem cells in regeneration and asexual reproduction, then develop 
applications of stem cell research to solve human medical conditions.

BIO.2 Energy Transfer 
BIO.2 Students will explain that cells transform energy through the 

processes of photosynthesis and cellular respiration to drive cellular 
functions. 

BIO.2.1 Use models to demonstrate that ATP and ADP are cycled within a cell as a 
means to transfer energy. 

BIO.2.2 Develop models of the major reactants and products of photosynthesis to 
demonstrate the transformation of light energy into stored chemical 
energy in cells. Emphasize the chemical processes in which bonds are 
broken and energy is released, and new bonds are formed and energy is 
stored. 

BIO.2.3 Develop models of the major reactants and products of cellular respiration 
(aerobic and anaerobic) to demonstrate the transformation of the chemical 
energy stored in food to the available energy of ATP. Emphasize the 
chemical processes in which bonds are broken and energy is released, and 
new bonds are formed and energy is stored. 

BIO.2.4 Conduct scientific investigations or computer simulations to compare 
aerobic and anaerobic cellular respiration in plants and animals, using real 
world examples. 

BIO.2.5 *Enrichment: Investigate variables (e.g., nutrient availability, temperature) 
that affect anaerobic respiration and current real-world applications of 
fermentation. 

BIO.2.6 *Enrichment: Use an engineering design process to manipulate factors 
involved in fermentation to optimize energy production.

Performance Objective Correlation Chart, continued

Subsection 7.1

Subsections 5.3, 5.4, 5.6

Subsections 5.4, 5.5, 5.6, 8.1

Subsections 4.3, 4.4

Subsections 4.3, 4.4

Subsection 4.3

Subsections 4.3, 4.5, 16.3

Subsections 4.2, 4.5, 16.3

Subsection 4.1

Subsection 7.2

Subsections 5.3, 5.6

Subsections 5.1, 5.2, 6.2

Subsections 2.5, 5.1, 5.5, 7.2

© 2018 Jerald D. Duncan
MAAP-EOC Biology I 494

Pre-Test

27
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22
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Text Section(s)MS CCRS Biology Disciplinary Core Idea, Standard, and Performance Objective

BIO.3B Students will analyze and interpret data collected from probability 
calculations to explain the variation of expressed traits within a 
population. 

BIO.3B.1 Demonstrate Mendel's law of dominance and segregation using 
mathematics to predict phenotypic and genotypic ratios by constructing 
Punnett squares with both homozygous and heterozygous allele pairs. 

BIO.3B.2 Illustrate Mendel's law of independent assortment using Punnett squares 
and/or the product rule of probability to analyze monohybrid crosses. 

BIO.3B.3 Investigate traits that follow non-Mendelian inheritance patterns (e.g., 
incomplete dominance, codominance, multiple alleles in human blood 
types, and sex-linkage). 

BIO.3B.4 Analyze and interpret data (e.g., pedigrees, family, and population studies) 
regarding Mendelian and complex genetic traits (e.g., sickle-cell anemia, 
cystic fibrosis, muscular dystrophy, color-blindness, and hemophilia) to 
determine patterns of inheritance and disease risk. 

BIO.3C Students will construct an explanation based on evidence to describe 
how the structure and nucleotide base sequence of DNA determines 
the structure of proteins or RNA that carry out essential functions of 
life. 

BIO.3C.1 Develop and use models to explain the relationship between DNA, genes, 
and chromosomes in coding the instructions for the traits transferred from 
parent to offspring. 

BIO.3C.2 Evaluate the mechanisms of transcription and translation in protein 
synthesis. 

BIO.3C.3 Use models to predict how various changes in the nucleotide sequence 
(e.g., point mutations, deletions, and additions) will affect the resulting 
protein product and the subsequent inherited trait. 

BIO.3C.4 Research and identify how DNA technology benefits society. Engage in 
scientific argument from evidence over the ethical issues surrounding the 
use of DNA technology (e.g., cloning, transgenic organisms, stem cell 
research, and the Human Genome Project, gel electrophoresis). 

BIO.3C.5 *Enrichment: Investigate current biotechnological applications in the 
study of the genome (e.g., transcriptome, proteome, individualized 
sequencing, and individualized gene therapy). 

BIO.4 Adaptations and Evolution 
BIO.4 Students will analyze and interpret evidence to explain the unity and 

diversity of life. 

BIO.4.1 Use models to differentiate between organic and chemical evolution, 
illustrating the steps leading to aerobic heterotrophs and photosynthetic 
autotrophs. 

BIO.4.2 Evaluate empirical evidence of common ancestry and biological 
evolution, including comparative anatomy (e.g., homologous structures 
and embryological similarities), fossil record, molecular/biochemical 
similarities (e.g., gene and protein homology), and biogeographic 
distribution. 

BIO.4.3 Construct cladograms/phylogenetic trees to illustrate relatedness between 
species. 

BIO.4.4 Design models and use simulations to investigate the interaction between 
changing environments and genetic variation in natural selection leading 
to adaptations in populations and differential success of populations. 

Performance Objective Correlation Chart, continued

Subsections 8.1, 8.2, 8.3, 8.5

Subsections 8.2, 8.3, 8.4, 8.5

Subsections 9.1, 9.2, 9.3

Subsection 8.5, 

Section 9

Subsection 6.1

Subsection 6.3

Subsection 7.1

Subsection 7.2

Subsection 7.3

Subsections 10.1, 10.3, 10.4

Subsection 12.1,

Section 13

Subsections 12.1, 12.2,12.3, 12.4

Subsection 5.6, 

Section 11
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60
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38, 41

33

36

34, 39

37, 43
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Pre-Test
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Text Section(s)MS CCRS Biology Disciplinary Core Idea, Standard, and Performance Objective

BIO.4.5 Use Darwin's Theory to explain how genetic variation, competition, 
overproduction, and unequal reproductive success acts as driving forces of 
natural selection and evolution.

BIO.4.6 Construct explanations for the mechanisms of speciation (e.g., geographic 
and reproductive isolation).

BIO.4.7 *Enrichment: Construct explanations for how various disease agents 
(bacteria, viruses, chemicals) can influence natural selection.

Performance Objective Correlation Chart, continued

Subsection 17.5

Subsections 17.2, 17.3, 17.4

Subsection 17.1

Subsections 14.3, 15.4

Subsection 14.2

Section 15

Subsections 16.1, 16.2, 17.3

Section 16

Subsection 14.1

Subsections 11.3,11.4, 11.5

Subsections 11.6, 11.7, 11.8

Subsection 10.2, 

Section 11
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47, 51

21, 29
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45
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