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6th-8th GRADE DAILY ROUTINE 

TTiimmee AAccttiivviittyy 
EExxaammpplleess 

66--88 
8:00a Wake-Up and 

Prepare for the Day 
 

          

• Get dressed, brush teeth, eat breakfast 
 

                         

9:00a Morning Exercise 
 
 

 

• Exercises 
o Walking 
o Jumping Jacks 
o Push-Ups 
o Sit-Ups 
o Running in place 
o High Knees 
o Kick Backs 
o Sports 

 
NNOOTTEE:: Always stretch before and after physical activity 

10:00a Academic Time: 
Reading Skills 

 

• Online: 
o Plato (ELA) 

• Packet 
o Reading (one lesson a day) 

11:00a Play Time Outside (if weather permits) 
12:00p Lunch and Break 

 

• Eat lunch and take a break 
• Video game or TV time 
• Rest 

2:00p Academic Time: 
Math Skills 

 

• Online: 
o Plato (Math) 
 

• Packet 
o Math (one lesson a day) 

3:00p Academic 
Learning/Creative 
Time 

 

• Puzzles 
• Flash Cards 
• Board Games 
• Crafts 
• Bake or Cook (with adult) 

4:00p Academic Time: 
Reading for Fun 

 

• Independent reading 
o Talk with others about the book 

5:00p Academic Time: 
Science and Social 
Studies 

      

• Online 
o Plato (Science and Social Studies) 



 
Para familias que necesitan apoyo académico, por 
favor llamar al 504-349-8999 
 
De lunes a jueves • 8:00 am – 8: 00 pm 
        Viernes • 8:00 am – 4: 00 pm 
 
Disponible para familias que tienen preguntas ya sea 
sobre los recursos de aprendizaje en línea o los 
paquetes de aprendizaje impresos. 
 
 



 

Tiempo Actividad Detalles 
8:00a Despierta y Prepárate para el día • Vístete, cepíllate los dientes, desayuna 

 
9:00a Ejercicio Mañanero 

 
 
 
 
 
 
 
NOTE: Siempre hay que estirarse antes y después de cualquier 
actividad física. 

• Ejercicios 
o Caminar 
o Saltos de tijeras 
o Lagartijas 
o Abdominales 
o Correr en el mismo lugar 
o Rodillas altas 
o Patadas hacia atrás 
o Deportes 

 
10:00a Tiempo Académico: 

Habilidades de Lectura 
• En Línea: 

o Plato (ELA)  
• Paquete: 

o Leer(una lección al día) 
11:00a Tiempo para jugar Afuera(si el clima lo permite) 
12:00p Almuerzo y Descanso  • Almorzar y tomar un descanso 

• Este es tiempo para jugar videos y 
ver televisión 

• Descansar 
2:00p Tiempo Académico: 

Habilidades de Matemáticas   
• En Línea: 

o Plato (Matemática) 
• Paquete 

o Matemática (una lección al 
día) 

3:00p Aprendizaje Académico/Tiempo Creativo • Rompecabezas 
• Tarjetas Flash 
• Juegos de Mesa 
• Artesanías 
• Hornear o Cocinar( con un adulto) 

4:00p Tiempo Académico: 
Leyendo por Diversión 

• Lectura Independiente  
o Habla con otros acerca de 

lo que leíste 
5:00p Tiempo Académico: 

Ciencias y Estudios Sociales  
• En Línea 

o PLato(Ciencia y Estudios 
Sociales) 
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Growth of Organisms

Effect of Drought on Food Crop Yields
The US Department of Agriculture collects information on crop yields every year. In 2012, the 
midwestern states suffered from drought. The graph below shows a comparison of corn and 
soybean yields between 2011 and 2012. The yield of corn decreased more than yield of soybeans.

2011
Normal
Rain

2012
Drought

Increasing carbon dioxide in the environment affects growth.
Poison ivy growth depends on carbon dioxide concentration. Poison ivy contains 
urushiol, which about 80% of humans are allergic to. Repeated exposure makes 
the reactions worse. Scientists have shown that poison ivy vines grow more 
rapidly and become larger with increased carbon dioxide in the atmosphere. The 
concentration of urushiol also increases. The burning of fossil fuels is increasing 
carbon dioxide in Earth’s atmosphere.

Other evidence that environmental conditions affect growth are the use of fertilizer increasing plant 
growth and different varieties of plant seeds growing at different rates in different conditions.

The plant on the right is green and growing. What would have 
happened if the gardener had forgotten to water it? 
Environmental conditions as well as genetic factors influence 
the growth of both plants and animals. Let’s first look at the 
effect of environmental conditions on plant growth. Four major 
environmental factors can influence growth in organisms: 
availability of food, light, space, and water.
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Growth of Organisms
Plants respond to external stimuli in the environment.
Most plants are rooted in place. However, they can still respond to external stimuli in a variety of 
ways that promote survival. One type of behavioral response to a stimulus is tropism, a directed 
growth or movement in response to a stimulus. Tropism can be positive tropism toward the 
stimulus. Tropism can also be negative tropism, a directed growth or movement away from the 
stimulus.

Plants may respond to the following external stimuli.
● Light: Plants rely on photosynthesis to convert light energy into chemical energy. Plants often 

grow toward a light source. This behavioral response is called positive phototropism. Some 
plants actually move to follow the sun as it travels through the sky each day. The turning 
response to follow the sun is called heliotropism. This allows the plant to maximize its 
exposure to light energy.

● Gravity: Gravitropism is the growth of a plant in a particular direction in response to gravity. 
Roots grow downward in response to gravity. This is an important behavior that helps plants 
grow roots into the soil, where they can soak up water and nutrients needed for the plant to 
survive.

● Touch: Plants respond to touch through thigmotropism. Plants exhibit thigmotropism when 
they change their growth to bend around an object or grow up a wall or tree. Many types of 
vine plants, such as ivy, exhibit thigmotropism.

Look at the images below. Which type of behavioral response is best illustrated in each image?

Phototropism          Gravitropism        Thigmotropism

 2
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Growth of Organisms

Plants respond to external stimuli.
Plants need water and nutrients to grow. If water is lacking, the 
plant may wilt in response. If nutrients are missing from the plant’s 
environment, its growth might be stunted. As with responses to 
external stimuli, plants rely on hormones to send signals within the 
plant in order to respond to internal stimuli. For example, the tree 
on the right has an enlarged root system. Hormones signal a plant 
to expand its root system in response to lack of water or nutrients.

Animals also respond to environmental factors.
One example of this is when fish grow larger in large ponds 
than they would in small ponds. In a larger pond, the 
resources are more abundant. Where there is more food, 
water, and living space in a pond, there is less competition 
within that ecosystem. The koi fish in the pond on the left 
have grown to their maximum genetic size due to the large 
size of their habitat.

Not all growth is due to the environment. We know that 
cattle growth is affected by grass, which has a mixture of 
micronutrients such as zinc, copper, and boron. This results 
in protein-rich grasses and nutrient-dense, nitrogen-rich 
clover. More nutritious food results in larger, healthier cattle. 
However, the cattle must have the genes or the hereditary 
potential for a large size for their breed if they are to achieve 
a bigger size.

How do you think scientists found out that heredity 
affected the growth of organisms? The answer is genes! 
Gregor Mendel, the Father of Genetics, studied pea 
plants and noted that some pea plants were tall and 
some were short. By cross-pollinating pea plants with 
different traits, Gregor Mendel discovered the basic 
principle of heredity: genes. The genetic material of a 
plant determines how it will grow as an adult.
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Growth of Organisms

Both environmental and genetic factors affect the growth of organisms. For human beings, 
that is also true. Healthy individuals who have inherited genes that give them strong bones, 
muscles, good eyesight, etc. have a greater potential to grow to an appropriate size than 
someone who inherited genes that put the person at risk for stunted growth or illness. 
However, taking care of our bodies and allowing them to achieve that potential growth has 
been a challenge in modern society.

Work with other team members to describe how the following four environmental factors 
might be detrimental to growth and healthy bodies.

Food: 

Space:

Water: 

Air: 
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Growth of Organisms
Pre and During-Reading Activity

Growth of Organisms Vocabulary 
Look at the vocabulary listed. Evaluate your own understanding of the word and check “Know it,” 
“Seen it,” or “No clue.” Attempt to define the word using your collective knowledge, context clues, 
etc.

Word Understanding Definition Image

Tropism

❏ Know it

❏ Seen it

❏ No clue

Phototropism

❏ Know it

❏ Seen it

❏ No clue

Genetic Factors

❏ Know it

❏ Seen it

❏ No clue

Gravitropism

❏ Know it

❏ Seen it

❏ No clue

Environmental 
Factors

❏ Know it

❏ Seen it

❏ No clue
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Growth of Plants 
 

Photosynthesis is a chemical reaction that occurs in plants, using radiant energy from sunlight. In 
this chemical reaction, carbon dioxide from the atmosphere and water from the soil are combined 
to produce sugar (glucose) that contains stored chemical energy.  
 
A science class conducted an experiment to test the effects of artificial light on a plant’s rate of 
growth. All plants used for the experiment originally measured 5 cm in height. Throughout the 
three-week experiment, each plant received the same amount of water and time under its assigned 
wattage of light each day.  
 
Hypothesis: Plants exposed to brighter light will experience a higher rate of growth through 
photosynthesis than plants exposed to dim light. 

Effects of Light Intensity on Plant Growth 
 
 
 
 
 
 
 

1.  Create a line graph to represent the data in the table above. Use a different-colored line to 
represent each plant.  

 
 
 
 
 
 
 
 
 
 
Calculate the percent increase in height for each plant over the three-week period.  
 

Plant A: ________  Plant B: ________  Plant C: ________ Plant D: ________ 
 

3.  Does the data support the hypothesis? Why or why not?  
 

4.  Which plant showed a constant rate of growth?  
 

5.  Create an equation to describe the height of the plant you named in question 4. 

Plant A (25 Watts) Plant B (50 Watts) Plant C (75 Watts) Plant D (100 Watts) 

Week 1 5.5 cm 6.4 cm 6.8 cm 7.5 cm 

Week 2 6 cm 6.8 cm 7.2 cm 8 cm 

Week 3 6.2 cm 7.2 cm 7.5 cm 8.8 cm 

Growth of Organisms 
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Growth of Organisms (B) 

 

Budding Bluebonnets  
 

1 The bluebonnet ( Lupinus texensis ) is a flower that grows in many 
states.. Each spring this native wildflower pops up along the roadside of 
many highways and streets. It is known and welcomed by people 
wherever it grows. This wildflower marks the beginning of spring and 
warmer weather for the local area; however, these wildflowers must 
interact with many forces before they show their beautiful blossoms. 

 
2 Like most plants, a bluebonnet begins as a seed under a blanket of soil. 

When the time is right, the outer coat of the seed cracks to release a tiny 
root tip. As the root tip begins to grow downward, the stem will begin to 
grow and push upward. How does the bluebonnet root know which way 
is down? How does the stem know which way to stretch to reach 
sunlight? The answer is geotropism. This property of plants allows them 
to orient their growth with the direction of gravity. 

 
3 A force is a push or a pull, and gravity is the force of attraction between objects. For plants and for 

people, the most powerful pull is their attraction to the planet Earth. Gravity pulls everything 
towards the center of the planet. Geotropism allows plants to orient themselves along the force of 
gravity. Roots bend to grow down with gravity’s pull, while stems bend to grow up against it. 

 
4 Having the stem growing in the right direction is just the first step. Bluebonnets use the energy 

stored in the seed to grow. The stem must beat the force of gravity and the weight of the soil 
covering it to reach sunlight. This is actually a greater achievement than most people realize. The 
growing seedling creates an upward force. This push must overcome more than just the 
downward pull of gravity on the young plant. The soil covering the seed is also being pulled down 
by gravity. This creates additional resistance to the seedling’s growth which must be overcome. 
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Growth of Organisms (B) 

 

5 Once the young seedling has broken through the heavy soil, the fight is not over yet. Its stem must 
be strong in order to support the leaves and beautiful flowers that are soon to follow. All plant cells 
are surrounded by a cell wall which gives them strength and structure. Cell walls alone cannot 
give the plant enough strength to support the heavy blossoms. Plants use the force of water 
pushing against their cell walls for additional support. This is called turgor pressure. The 
bluebonnet brings water in through its root, up through the stem, and into cells throughout the 
plant. As more water enters the cell, turgor pressure increases. The water exerts more force on 
the inside of the cell walls, making them stiffer and stronger. When a plant starts to dry out, turgor 
pressure decreases and the plant wilts, or becomes floppy. When water returns, it will reenter the 
cells. Turgor pressure will make the stem and leaves strong and upright again. 

  
6 As spring arrives, bluebonnets will begin to break through the soil once more. Think of the 

amazing journey the seeds have already taken. The energy used to break through the soil to the 
surface is enormous. The effect of turgor pressure and response to geotropism are a powerful 
display of natural forces. Keep watch for the bluebonnet as you drive along the roads of Texas 
and other states. This flower is a wild and beautiful reminder of the ways that nature is at work 
around us.  
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Growth of Organisms (B) 

 

1. Which phrase helps you determine what orient means in paragraph 2? 
 

A. Property of plants 
 

B. To reach the sunlight 
 

C. How does the stem know 
 

D. With the direction of gravity 
 

 
2. Which situation is a result of geotropism? 

 
A. A stem turns to grow upward against gravity. 

 
B. Gravity pulls down on all parts of a plant. 

 
C. Leaves are supported on strong stems. 

 
D. A plant falls down when it wilts. 

 
 

 
3. If you are asked to label the forces that affect the seedling in the image above, which pair of 

words and arrows are the most correct to enter into the boxes? 
 

A. ↑ stem, ↑ gravity 
 

B. ↓ gravity, ↑ root  
 

C. ↓ stem, ↑ root 
 

D. ↓ gravity, ↓ root 
3  10



 
Growth of Organisms (B) 

 

4. Which of these could turgor pressure best be compared to? 
 

A. Water pushing a turbine at a hydroelectric plant 
 

B. Different amounts of water filling a water balloon 
 

C. Blood moving through the circulatory system 
 

D. A frozen icicle standing straight upright 
 

 
5. Which of these is the best statement of the main idea of the passage? 

 
A. The bluebonnet is the state flower of Texas. You can see these beautiful flowers along 

Texas roadsides each spring.  
 

B. The bluebonnet must overcome the powerful force of gravity in order to grow and 
produce its beautiful flowers. 
 

C. The bluebonnet must interact with many forces in order to grow and bloom. These 
include the force of gravity and the force of water pressure inside its cells. 
 

D. Plants like the bluebonnet use the force of water pressure to push out of their seeds and 
up through the soil against the pull of gravity. 

 
 
 

4  11
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Growth of Organisms

Directions: Sort the factors that affect and impact the growth of plants. Write each word in the 
correct category in the chart below. Some words may go in more than one category. 

Genetic Factors Environmental Factors

Waxy leaves Pesticides

bad-tasting 
leaves sunlight disease drought fire flood heat wave

insects leaf 
structure wind types of 

stems space pH of soil temperature

plant 
structures pollution terrain soil 

conditions
reproduction types of 

roots Lack of air

Part I: Word Sort

 12
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I. Vocabulary Matching

II. Identification

1. ______ Any ecosystem factor that influences living 
organisms

2. ______ Process of increasing in size and maturity

3. ______ The process of becoming better suited to 
its environment

4. ______ A self-contained living thing

5. ______ Result from specific alleles carried by an 
individual

A. Adaptation

B. Environmental 
factors

C. Genetic factors

D. Growth

E. Organism

1. ____________________ factors are traits that animals ____________ that either positively 
or negatively influence their growth.

2. Plants can inherit ___________ that predispose them to ___________________ or other 
conditions that negatively affect their growth.

3. ________________________________ factors that influence the growth of organisms can 
be biotic or abiotic.

4. Living factors are ____________ conditions, such as how crowded the plants are or what 
insects or animals will eat them. Nonliving factors include ______________ conditions, such 
as the type of soil and the amount of water, sunlight, and temperature plants receive.

 Growth of Organisms 

Match each term on the right to the correct definition.

Use the clues provided to fill in the blanks.

Word Bank
environmental inherit growth genetic

biotic abiotic  genes disease

 13
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III. Open-Ended Response

1. How could plants living in an industrial area be affected by smog?

2. Describe an example of how genetic factors influence the growth of dogs.

Answer the questions below. Use additional paper if needed.

 Growth of Organisms 
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1 Which of the following would provide the best evidence that 
genetic factors influence the growth of plants? 

A Seeds from several different plants are planted under 
identical conditions and found to grow at similar rates. 

B Several seeds from one single parent plant are planted 
under a variety of conditions and found to grow at 
similar rates. 

C Several seeds from one single parent plant are planted 
under a variety of conditions and found to grow at 
different rates. 

D Seeds from several different plants are planted under 
identical conditions and found to grow at different 
rates. 

Growth of Organisms

1  15



2 Students planted 100 seeds in two different plots of land on 
the same day. Both plots of land measured 10 square meters. 
They recorded data for one year.

Based on the data in the table, the taller height of the 
population of plant number two is most likely the result of 
which of the following factors?

A Success rate of the sprouts

B The average local rainfall

C pH of soil in the area

D Genetic factors of the plants

Seed 
Group

Description of 
Seed

Number of 
Plants 

Sprouted

Total 
Annual 
Rainfall 

(mm)

pH of 
Soil 

Average 
Height of 

Plants 
After 1 

year (cm) 

1 oval, black 98 1,264 6.6 31

2 round, white 99 1,198 6.8 121

2

Growth of Organisms
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3 Students treated a population of bean plants with fertilizer. 
They observed that these plants, on average, were taller than 
another population of the same kind of bean plants that were 
not treated with fertilizer. These observations lend support to 
which of the following conclusions?

A Not all plants respond to fertilizer the same way. 

B Fertilizer can affect the growth of bean plants. 

C Survival of bean plants is dependent on fertilizer. 

D Only fertilizer can make bean plants larger.

3

Growth of Organisms
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4 Students planted several radish plants (Raphanus sativus) in 
their school garden. Students were allowed to take some of the 
plants home. One student observed that the plants grown at 
home were taller and had more leaves. She proposed the idea 
that genetic differences were responsible for the differences 
between the plants grown at school and the plants grown at 
home. Which of the following is the best argument against this 
idea?

A Genetic factors cannot influence plant height or leaf 
growth.

B Environmental factors are usually stronger than genetic 
factors.

C The genetic material of all the plants would be the same.

D Changing environments can alter a plant's genetic 
material.

4

Growth of Organisms
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5 Which of the following procedures would provide the best data 
to test the effect of daylight hours on the number of blooms on 
rose bushes?

A Count the number of blooms on rose bushes in 
different areas of the world that have different amounts 
of daylight.

B Research the kinds of rose bushes that have the 
highest number of blooms to see how much daylight 
they need.

C Collect data on the number of blooms on rose bushes 
all grown under identical conditions, except hours of 
daylight.

D Study a single rose bush during different seasons and 
under different amounts of daylight to see when it has 
the most blooms.

5

Growth of Organisms
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Growth of Organisms
 

Scenario
Each year adds new growth to a tree in the form of a tree ring. Tree growth depends upon local 
environmental conditions.  

External Data

             

Prompt
Write a scientific explanation that describes the relationship between growth patterns in tree rings 
and weather.

Claim: 

Evidence:

Reasoning:

PEER EVALUATION
Peer Name:
Rebuttal:

Ring 
Number Year

Total 
Rainfall

(cm)

Average 
Temperature

(°C)

1 1998 28 5.7

2 1999 25 8.7

6 2003 28 2.6

8 2005 28 15.9

13 2010 31 3.9

Longleaf Pine Tree from East Texas Cut in 2013

1
 20



Rubric for Writing a Scientific Explanation 

Growth of Organisms

Points Awarded 2 1 0
Claim Not applicable Answers the question and 

is accurate based on the 
data

No claim or does not 
answer the question

 

Evidence Cites data and patterns 
within the data, and uses 
labels accurately

Cites data from the data 
source but not within the 
context of the prompt

 

No evidence, or cites 
changes but does not use 
data from the data source 

Reasoning Cites the scientifically 
accurate reason using 
correct vocabulary and 
connects this to the claim. 
Shows accurate 
understanding of the 
concept

Cites a reason, but it is 
inaccurate or does not 
support the claim; 
Reasoning does not use 
scientific terminology or 
uses it inaccurately.

No reasoning, or restates 
the claim but offers no 
reasoning 

Rebuttal Rebuttal provides reasons 
for different data or 
outliers in the data. 
Rebuttal can also provide 
relevance to the real 
world or other uses for the 
findings. 

Rebuttal is not connected 
to the data or is not 
accurate.

 

Does not offer a rebuttal  

 

2
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Genes and Proteins

Ouch! Imagine that you have just cut your finger. How 
does your body know to grow another skin cell and not 
a heart cell or stomach cell? Now look at the image of 
the baby zebra with its mother. How did the offspring 
inherit its parent’s stripes and red mane? The answer is 
the same for both pictures. Genes! Your body contains 
about 50 trillion cells, each with a set of genes that 
have coded instructions for making a specific cell. Each

Those blueprints for cell growth, or for passing on 
traits to offspring during reproduction, come from 
instructions inside the cell’s control center, which 
is called the nucleus. Chromosomes inside the 
nucleus of cells are made up of DNA 
(deoxyribonucleic acid), a long, twisted, 
ladder-shaped molecule. DNA is the source of the 
coded instructions. Chromosomes are divided into 
short segments of DNA called genes, each with a 
specific purpose. Each chromosome has many 
different genes lined up one after the other along 
the chromosome. You can think of the DNA as a 
cookbook, with the genes being the individual 
recipes in that cookbook. 

parent has a set of genes with coded instructions for characteristics that are passed on to his or 
her offspring. Those instructions are the blueprints of life. Where do those instructions originate? 
How do they control cell structure and function?

gene – hereditary unit on a chromosome that 
determines traits and controls protein 
production; made of DNA

chromosome – a single, highly organized, and 
structured piece of DNA; contains many genes

DNA – deoxyribonucleic acid; carries the 
genetic code for cell growth and reproduction 

 22
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Do you think proteins are key to your body functioning properly? Yes! These proteins, in turn, form 
cells and control all processes inside cells. The sequence of DNA tells your body which proteins to 
make. Think of proteins as the building blocks for an organism. Proteins make up the skin, hair, 
and cells of the organism. If the DNA sequence is disturbed, then the formation of essential 
proteins can be disturbed.

Genes control the production of proteins essential to cells.

Every gene has a certain structure that determines the structure of a specific set of proteins. 
Protein structure influences protein function (e.g., the structure of some blood proteins allows them 
to attach to oxygen; the structure of a normal digestive protein allows it to break down particular 
food molecules).

Not all changes to a DNA sequence are harmful. Most changes that occur in our DNA sequence 
are changes (mutations) in single nucleotides and are not a problem to the individual. We inherit an 
average of about 60 new mutations that were changes to our parents’ gene sequence. 

Genes and Proteins

 23
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How Genes Produce Proteins
DNA in the nucleus of the cell contains 
the coded instructions to make the 
proteins that play critical roles in the 
body. Proteins provide structure and 
support for cells; they work as enzymes 
and regulate the body’s tissues and 
organs.

DNA is composed of building blocks 
known as nucleotides, which are made 
up of a sugar, a phosphate, and a base 
group. The nucleotides are identified by 
the following bases: adenine (A), 
thymine (T), cytosine (C), and guanine 
(G). These bases pair together to form a 
double-stranded DNA molecule. 
Adenine pairs with thymine. Cytosine 
pairs with guanine. 

The order of the nucleotides in DNA is the code that carries 
information about which proteins the cells should build. During 
replication, cells make copies of DNA molecules before they 
divide to form new cells. During normal cellular functioning, the 
information in DNA is copied to a molecule called ribonucleic 
acid, or RNA.

A type of RNA called messenger RNA carries the information 
copied from DNA in the nucleus to the ribosomes located in the 
cytoplasm of the cell. This process is known as transcription. 

At the ribosome, the RNA’s message is translated into a protein. 
The process of making proteins from RNA is called translation. 
When RNA is used to build a protein, the specific sequence of 
bases encodes a specific protein. If the sequence of bases is 
transcribed or translated incorrectly, the protein may not function 
properly. The types of proteins your body makes determine your 
traits. 

translation – when protein is made from RNA

transcription – when a cell makes a copy of RNA from DNA

replication – when a cell makes a copy of DNA

DNA unzips and copies a 
specific sequence of 
nucleotides into RNA.

RNA carries the sequence 
to the ribosome.

The ribosome uses the 
sequence to make new 

proteins.

 Protein Synthesis

Genes and Proteins
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Controlling Genes

Cells are able to control genes by turning genes on and off. This 
process is known as gene expression. Genes are turned on and 
off in different arrangements to make a stomach cell function 
differently from a muscle cell or a brain cell.

Gene Mutations

If the sequence of nucleotide bases from the DNA to the RNA is 
transcribed or translated incorrectly, the protein may not function 
properly. This error creates a change in the gene sequence or 
chromosome.

A gene mutation is a permanent change in a gene or 
chromosome of a cell. The mutation can be a change in the order, 
number, or type of bases. Mutations may be harmful, be beneficial, 
or have no effect on an organism at all. Mistakes can happen 
when DNA is copied during replication, causing proteins to not 
work properly. When this happens, it can affect the structure, 
function, and traits of organisms. Mutations that cause proteins to 
fail can lead to serious medical conditions or diseases.

Mutations can be caused by harmful chemical agents, X-rays, high 
temperatures, and viruses. They can result in altered genes and 
even extra or missing whole chromosomes. A physical or chemical 
agent that can cause a change in DNA is called a mutagen. 

Mutations that occur in genes can cause conditions known as 
genetic disorders. Some of the more common genetic disorders 
caused by gene mutations include cystic fibrosis, sickle cell 
anemia, and Tay-Sachs disease. On the other hand, some 
mutations can be beneficial.

protein – provides 
structure and support for 
cells; works as an enzyme 
and regulates the body’s 
tissues and organs

gene expression – the 
ability of cells to turn genes 
on and off

mutation – permanent 
change in DNA

mutagen – a physical or 
chemical agent that can 
cause a change in DNA

genetic disorders – 
conditions caused by 
mutations that occur in 
genes

Removing a single DNA 
nucleotide shifts the entire 
reading frame. Different 
codons are produced in the 
ribosome, resulting in a very 
different protein.

Genes and Proteins
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Biotechnology

Biotechnology is generally defined as the use of biological 
agents for technological advancement, or more specifically, using 
artificial methods to manipulate and modify the genetic material of 
living organisms or cells. 

By this definition, biotechnology has been used to selectively 
breed livestock and crops for thousands of years, long before the 
science behind it was fully understood by humans. However, 
since the discovery of DNA, the field of biotechnology has 
expanded rapidly. 

This technology is still used in agriculture to genetically modify 
crops to increase yields and make them disease resistant. 
However, now the newest and most prevalent applications of 
modern biotechnology are in medicine. Medical uses include the 
production of enzymes, vaccines, and antibiotics as well as 
targeted gene therapy. Biotechnology is also used in industrial 
processes such as fermentation and the production of biofuels. 

Food Irradiation
The irradiation of food causes the food to be exposed to high 
amounts of ionizing radiation, which is meant to kill bacteria such 
as E. coli or salmonella. It also kills certain insect pests on fruits. 
Irradiation is also done to sanitize foods from unsanitary 
conditions. The expiration date of the food is also extended. The 
American Medical Association and the Centers for Disease 
Control (CDC) consider the foods to be safe and believe there is 
no nutritional value change. It is considered safe to eat irradiated 
food. Foods such as spices, vegetables, and fruits are irradiated 
in some states. 

GMOs (genetically 
modified organisms) are 
organisms that have had 

their genetic blueprint 
altered.

biotechnology – a broad 
and potentially 

controversial scientific field 
in which biological agents 

(organisms, cells, or 
processes) are exploited to 

create new agricultural, 
medical, or industrial 

technologies

Genes and Proteins

Irradiated spices

GMO corn Biofuels
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Genes

Sickle cell anemia is autosomal recessive, meaning a person must inherit the mutated allele from 
both parents in order to have the disease. A single change in the DNA leads to a single change in 
hemoglobin, the protein that carries oxygen in red blood cells. The mutated protein causes the red 
blood cells to change shape, especially in small capillaries throughout the body. The misshapen 
cells clog the capillaries, leading to pain and organ damage. Inheriting two copies of the mutated 
gene is clearly detrimental. 

The following scenarios look at the likelihood of two parents passing on the sickle cell gene and 
having children with sickle cell anemia. A represents an allele for normal hemoglobin and S 
represents an allele for sickle hemoglobin. 

1. Fill in each of the Punnett squares and match the correct description with the scenario. 

A. One parent has sickle cell anemia, and the other parent does not carry the sickle cell trait.

B. Both parents carry the sickle cell trait but do not have sickle cell anemia. 

C. One parent has sickle cell anemia, and the other parent carries the sickle cell trait.

D. One parent carries the sickle cell trait, and one parent does not carry the sickle cell trait.

Genes and Proteins

A S

A

S

S S

A

S

Scenario 1 Scenario 2

A A

S

S

S A

A

A

Scenario 3 Scenario 4
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Genes and Proteins

Use the Punnett squares to fill in the chart below with the probability of each genetic 
outcome.

2. Which scenario has the highest probability of not carrying the sickle cell trait? What does 
that scenario represent?

3. Which scenario has the highest probability of having sickle cell anemia? What does that 
scenario represent?

4. Is it possible for a parent with sickle cell anemia to have children without sickle cell anemia? 
How?

5. Does the chance of the parents having a child with sickle cell anemia increase, decrease, or 
remain the same with each additional child they have?

 

Scenario

Likelihood of 
Having Sickle 
Cell Anemia

Likelihood of Carrying 
Sickle Cell Trait

Likelihood of Not 
Carrying Sickle Cell Trait

Probability Percent Probability Percent Probability Percent

Scenario 1

Scenario 2

Scenario 3

Scenario 4

 30



 
Genes and Proteins (B) 

 

 
Genes and Protein Synthesis 

 
1 All of the traits that can be observed  in organisms  come from the 

genetic  information  contained  within their genes. DNA 
(deoxyribonucleic  acid) is found in the nucleus  in every cell in 
your body. DNA is composed  of a very long  chain of 
nucleotides—a  compound  composed  of a nitrogen  base, a 
five-carbon  sugar, and a phosphate  group. The smallest human 
DNA molecule  has more than 20 million  nucleotides.  DNA tells 
the body how to construct molecules  needed  for life. Genes are 
small units of genetic  material found in our DNA. 

  
2 Genes control everything  about us: our hair color, skin color, sex, height, etc. Imagine  looking  

at a picture of two parents and their children.  You might see that the mother has certain traits,  
and the father has other traits. Their children  usually  have a combination  of those traits. 
 

3 But how does this occur, and how is it controlled?  DNA must replicate  itself every time a new  
cell is created. The genes  on the strands of DNA are signaled  at specific intervals. The  
information  contained  in those genes  will  then be utilized  to manufacture proteins  that perform  
specific functions. Your body needs  proteins to create muscles and regulate  chemical  
reactions. Proteins are also necessary  to transport oxygen to cells and perform other important  
bodily  functions. Even our traits are controlled  by the proteins  that are produced  in our cells.  
Proteins are made up of units called  amino acids. There are a limited  number of amino acids in 
our bodies;  however,  there are many distinctive  ways that they can be combined. 
 

4 DNA contains  instructions  to place  the amino acids into a specific order. When the amino  acids 
are put together in that order, a process called  protein synthesis occurs. During  this process, 
new proteins  are created. Each strand of DNA has many different sequences  that code for a 
specific protein. Genes are the units of DNA that contain  the codes for the creation  of an 
assortment of proteins. 
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Genes and Proteins (B) 

 

5 Each human  cell contains  about 22,000  genes. Every human  cell has identical  genes, but not 
every cell makes the same proteins. In multicellular  organisms  like humans, cells have specific 
functions because  they have a variety of proteins. This is because  different genes  are 
expressed  in various  types of cells. Each type of cell “turns on” different genes, allowing 
diverse  proteins  to be made. This allows  cells to perform different functions. 

 
6 Although  it tells cells how to build  proteins, DNA is confined  to the cell nucleus;  therefore, DNA 

is not directly involved  in the process of actually  creating the proteins. DNA uses a special type 
of RNA (ribonucleic  acid) to send messages  to the cell. The main role of RNA is to act as a 
messenger  that carries instructions  from DNA for controlling  the production  (synthesis) of 
proteins  to a cell’s  cytoplasm. Messenger  RNA (mRNA) carries the specific instructions  from 
the cell nucleus  to the cytoplasm. Ribosomal  RNA (rRNA) and transfer RNA (tRNA) are 
involved  in ordering  the amino  acids to make the proteins. 

 
7 Transcription  is the process by which  an RNA copy of a gene  sequence  is created. This copy, 

which  is the mRNA, travels from the cell nucleus  to a ribosome  in the cytoplasm where it 
directs the synthesis of the protein. The base code in the mRNA determines  the order of the 
amino  acids in the protein. Twenty amino  acids are used to make proteins  and different codes 
for each acid. The tRNA reads the code and brings  a specific amino  acid to attach to the 
growing  chain  of amino  acids. Each tRNA carries only one type of amino  acid.  It only 
recognizes  one specific code. tRNA is released  from the amino  acid until it comes to a stop 
code. Then the protein  is set free from the ribosome. 

 
8 The process of DNA replication  is not always  100% accurate. Sometimes the wrong  base is 

inserted  in the new strand of DNA. If the base becomes  a permanent  part of the DNA, a 
mutation occurs in the cell.  Mutations may have no effect on the organism;  however, 
mutations can harm the organism,  or, in rare circumstances, be beneficial.  Sometimes, 
mutations are not caused  by errors in DNA replication.  They can happen  spontaneously.  Some 
chemicals  in the environment  can also cause mutations. 
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Genes and Proteins (B) 

 

1. Why does a human  body need  proteins? 
 

A. To place  amino  acids in a specific order 
 

B. To guard  against  harmful mutations 
 

C. To send messages  to the cell’s  cytoplasm 
 

D. To perform important bodily  functions 
 

 
2. Which of the following  is the main idea  of paragraph  2? 

 
A. Offspring have a combination  of traits from their parents. 

 
B. Parents have different traits that are passed  on to their offspring. 

 
C. Genes control the traits particular  humans possess. 

 
D. Red hair is a trait that is inherited  from one’s parents. 

 
 

3. Which of the following  initiates protein synthesis in a cell by carrying  specific instructions  from 
the nucleus  to the ribosomes? 

 
A. tRNA 

 
B. mRNA 

 
C. rRNA 

 
D. All of the above 
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4. What is the final product of transcription? 
 

A. A gene 
 

B. An amino  acid 
 

C. An mRNA molecule 
 

D. A stop code 
 

 
5. According  to the passage,  what causes mutations during  protein synthesis? 

 
A. A wrong base becomes  a permanent  part of a new DNA sequence. 

 
B. Most mutations happen  spontaneously  as DNA replicates  itself. 

 
C. A great many mutations occur due to chemicals  in the environment. 

 
D. Mutations do not occur during  the process of protein  synthesis. 
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Part I: Crossword Puzzle

 Genes and Proteins

Directions: Use the clues on the next page to fill in the crossword puzzle with the correct words, or 
write definitions on the next page for the words that are already filled in the crossword puzzle.

P    R     O     T     E     I      N     S

C    E      L      L

C     H    R      O    M    O      S     O    M      E

F    U     N     C     T      I      O     N 
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Across

1. _________________________________________________________________________

_________________________________________________________________________

2. _________________________________________________________________________

_________________________________________________________________________

3. _________________________________________________________________________

_________________________________________________________________________

4. _________________________________________________________________________

_________________________________________________________________________

Down

1. Heredity information that is transferred from a parent to offspring 

2. The changing of one thing to another with small differences between the two

3. A distinguishing characteristic of an organism 

4. Unexpected changes of the genetic coding

5. An individual living thing that can react to stimuli

6. The arrangement between parts to form a whole 

Word Bank:

Genes and Proteins

Structure Mutations Trait

Variants Organism Genes
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I. Vocabulary Matching

II. Identification

1. ______ Basic unit of life

2. ______ A feature of an organism

3. ______ Portion of DNA that determines traits

4. ______ Structural changes to genes

5. ______ Many genes structured together

A. Gene

B. Mutations

C. Cell

D. Chromosome

E. Trait

1. Inside the nucleus of a __________ are arrangements of DNA called ______________, 
which are the basic units of heredity.

2. Found on ________________________, genes determine which _____________ your cells 
will make.

3. There are different ____________________ of genes that code for all the different traits 
organisms can express.

4. When genes have __________________, different proteins are being made that can 
change structure and function in beneficial, neutral, or even harmful ways.

Genes and Proteins

Match each term on the right to the correct definition.

Use the clues provided to fill in the blanks.

Word Bank
variants         cell         organism       structure function 

mutations proteins       genes    chromosomes
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III. Open-Ended Response

1. How do changes to genes affect the traits of an organism?

2. Describe the relationship between genes, proteins, chromosomes, and cells.

Answer the questions below. Use additional paper if needed.

Genes and Proteins

 38



1 Genes are located in which part of the cell? 

A Vacuole

B Chromosome

C Ribosome 

D Cytoplasm 

Genes and Proteins 

1

2 Which of the following provides the best description of the 
function of genes? 
 

A Ridding individual cells of waste products 

B Relaying information from the environment

C Producing energy through cellular respiration 

D Controlling the production of specific proteins

 39



3 Which of the following would be the most immediate result of a 
gene mutation in an organism? 

A A change in a protein produced by the organism

B Increased reproductive success of the organism

C Shortened life span of the organism

D Decreased need for resources by the organism

2

Genes and Proteins 
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4 Some scientists claim that the gene that controls the 
production of hemoglobin, a protein responsible for the binding 
of oxygen to red blood cells in humans, is located at the 
position shown in the diagram. 

Which of the following observations would provide the best 
evidence for this claim?

A Humans lacking this gene exhibit problems with 
oxygen binding in their red blood cells.

B Other organisms that require oxygen have similar 
genes in similar locations.

C Nearby genes on the chromosome are thought to 
control other blood factors.

D Healthy humans all have this same gene in exactly the 
same location. 

3

Genes and Proteins 
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5 Huntington’s disease is a condition that causes problems of the 
brain and muscle coordination in some humans. What would most 
likely be observed in humans who inherit this genetic disease?

A A decrease in the efficiency of cellular respiration

B A change in the production of specific proteins

C An increase in the speed of nerve cells

D A change in the cellular membranes of muscles

4

Genes and Proteins 
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Genes and Proteins

Scenario
Genes carry the instructions required to make proteins. Proteins determine the physical 
characteristics, or traits, that are expressed. The structure of a protein determines its function. 
Variations in DNA can change the structure of a protein, which can change the function and cause 
differences in physical features such as skin and hair color. 

External Data 
Sickle cell disease (SCD) is an inherited red blood cell disease that turns normal, round cells into 
crescent-shaped cells. Normal red blood cells carry hemoglobin, a protein that carries oxygen 
throughout the body. The shape of sickle cells causes a blockage that prohibits oxygen from 
reaching tissues, resulting in severe pain. 

Prompt
Write a scientific explanation that explains how a change in one gene can cause diseases. 

Claim: 

Evidence: 

Reasoning:

PEER EVALUATION
Peer Name:
Rebuttal:

1
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Rubric for Writing a Scientific Explanation 

Genes and Proteins

Points Awarded 2 1 0
Claim Not applicable Answers the question and 

is accurate based on the 
data

No claim or does not 
answer the question

 

Evidence Cites data and patterns 
within the data, and uses 
labels accurately

Cites data from the data 
source but not within the 
context of the prompt

 

No evidence, or cites 
changes but does not use 
data from the data source 

Reasoning Cites the scientifically 
accurate reason using 
correct vocabulary and 
connects this to the claim. 
Shows accurate 
understanding of the 
concept

Cites a reason, but it is 
inaccurate or does not 
support the claim; 
Reasoning does not use 
scientific terminology or 
uses it inaccurately.

No reasoning, or restates 
the claim but offers no 
reasoning 

Rebuttal Rebuttal provides reasons 
for different data or 
outliers in the data. 
Rebuttal can also provide 
relevance to the real 
world or other uses for the 
findings. 

Rebuttal is not connected 
to the data or is not 
accurate.

 

Does not offer a rebuttal  

 

2
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