
Biology Background
■ The respiratory tract extends from the nose to the lungs. It

consists of the nose (nasal cavities), the pharynx
(nasopharynx), the larynx (which contains the vocal cords),
the trachea, the bronchi, the bronchioles, and the lungs.
The bronchi, along with the pulmonary arteries and veins,
enter the lungs, which consist of alveoli (air sacs
surrounded by a capillary network).

Teaching Strategies
■ Students’ ability to understand and use the directing words

is one key to their success on the Biology 30 Diploma
Exam. You can find the definitions for these terms in
Appendix E page 761 of the student textbook. Focus
attention on these terms when students are answering
questions in the Investigations, the Section Reviews, and
the Chapter Review questions.

■ Assign BLM 7.1.2: The Human Respiratory System.
This BLM can be used for review and as a formative
assessment tool.

■ BLM 7.1.3: Bronchiole and Alveoli is a representation of
Figure 7.4 on page 247 of the student textbook. This
illustration shows the alveoli in detail and provides an
overview of external respiration. Use this BLM as an
overhead transparency.

■ Appendix F Fetal Pig Dissection, Part 4 The Respiratory
System, pp. 762-767, has been provided for use in
fulfilling Skill Outcome 20-D1.2s. For an online
alternative to a physical dissection go to
www.albertabiology.ca, Online Learning Centre,
Instructor Edition, Teacher Web Links.

Certain ESL students may be challenged by the similarities in
terminology in this section. BLM 7.1.1 and BLM 7.1.2 can help
students describe the relationship between the structure and
function of each structure in the human respiratory system.
Photocopy these for your students.

Biology File: Try This
Student Textbook page 244

Respiration involves the diffusion of gases across a semi-
permeable membrane. Cellular respiration involves the
production of ATP at the cellular level. Single-celled
organisms and some aquatic multi-cellular organisms (e.g.,
sponges, anemones) do not have a respiratory system.

Answers to Questions for Comprehension
Student Textbook page 245

Q1. The main function of the human respiratory system is to
ensure that oxygen is brought to each cell in the body and

that carbon dioxide can leave each cell and be removed
from the body.

Q2. External respiration is the process by which oxygen and
carbon dioxide are exchanged between the air and the
blood, while internal respiration is gas exchange that
occurs between the body’s tissue cells and the blood.

Biology File: Try This
Student Textbook page 245

Cartilaginous rings in the trachea feel somewhat like the rings
in a vacuum cleaner hose and they have the same function.
They prevent the windpipe from collapsing when the action
of the breathing muscles creates less pressure in the airways
than in the atmosphere.  Cartilage provides support in other
parts of the body as well—the external ear, and the tip of the
nose, for example.  It also cushions the vertebrae in the
backbone.

Answers to Questions for Comprehension

Student Textbook page 246

Q3. The structures of the upper respiratory tract are: paired
nostrils → nasal cavity (turbinate bones) → pharynx →
larynx → trachea. Students may also include the epiglottis
and the glottis.

Q4. Mucus moistens the air before it enters the respiratory
tract and helps to clean the air by trapping foreign
particles, such as dust or bacteria. Ciliated cells move the
debris back up into the nose and throat. The foreign
material can then be expelled by coughing or sneezing.

Biology File: Web Link
Student Textbook page 246 

The following are possible areas for web-based research.
■ Boyle’s Law: One of the principal gas laws states that for a

given quantity of gas, the pressure is inversely proportional
to its volume. The volume changes produced by the rib
muscles and the diaphragm create pressure changes
resulting in the movement of air according to Boyle’s Law.

■ Charles’s Law: One of the principal gas laws states that at
constant pressure, the volume of a fixed quantity of ideal
gas varies directly with temperature. In other words,
increasing the temperature of the gas increases the volume.

■ The technological applications include hyperbaric
chamber, ventilator, scuba tank, and iron-lung respirator.

Answer to Question for Comprehension

Student Textbook page 247

Q5. This is a suitable metaphor because each bronchus
branches into 2 bronchioles, which then branch into 4
bronchioles, and then 8 bronchioles, and so on.
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to help students see how the terms are related to the structure
or function of the respiratory system.

■  Gifted Students: Discuss the importance of residual volume
within the lungs. Sometimes when babies are born, they do not
have a residual volume because they lack a substance in their
lungs (lipoprotein). Have students find out what this substance is
and how it works to prevent our lungs from collapsing.

■  Gifted Students: Have students derive the equation showing the
relationship between volume and pressure and then have them
estimate the change in pressure that occurs inside the lungs
when 0.5L of air is inhaled and 1.0L of air is exhaled.

Biology File: Try This
Student Textbook page 250 

A pneumothorax is the collection of air in the pleural space
between the lung and chest wall. The goal of treatment is the
removal of air from the pleural space, allowing the lung to re-
expand. Inserting a chest tube between the ribs and into the
pleural space allows for the evacuation of air. Even with the
chest tube in place, it may take the lung several days to return
to its normal size.

Answer to Question for Comprehension
Student Textbook page 250

Q6. The following are the essential concepts that should be
included:

■ Inhalation: The rib (intercostal) muscles contract, lifting
the rib cage up and out. At the same time, the diaphragm
contracts and pulls downward. As the air pressure inside
the thoracic cavity decreases, air will move into the lungs
from the environment.

■ Exhalation: The intercostal muscles relax, allowing the rib
cage to return to its normal position. The diaphragm also
relaxes and resumes its domed shape. As pressure in the
thoracic cavity increases, air moves from the lungs into the
environment.

Investigation 7.A: Measuring 
Respiratory Volumes 

Student Textbook page 251

Purpose 
The purpose of this investigation is to give students an
opportunity to use a technological device to measure and
calculate basic respiratory volumes. Students will use a
spirometer to determine their tidal volume, inspiratory reserve
volume, and expiratory reserve volume. They will use the
results of this investigation to compute their vital capacity and
tidal volume. 

Outcomes 
■ 20–D1.5k  

■ 20–D1.2s
■ 20–D1.3s
■ 20–D1.4s

Advance Preparation 

Time Required 
■ 30 minutes (5 to 10 minutes per student to use the

spirometer to gather data and 20 to 25 minutes to
complete the Analysis and Conclusion questions. The
activity may take 2 or 3 additional classes if you have your
students do the Extension and Application questions.)

Helpful Tips 
■ If you only have one spirometer, have something else

planned for the students to do while they are waiting for
their turn to use it. 

■ Treat the used mouthpieces as biohazardous materials. For
more information refer to Alberta Education’s Safety in the
Science Classroom Guidelines for Safe Practices document.
This document is in the Science Curriculum area of the
Alberta Education web site, or at the Online Learning
Centre, Instructor Edition, Teacher Web Links.

■ Photocopy BLM 7.2.3: Investigation 7.A: Measuring
Respiratory Volumes. This BLM will guide students
through the activity.

■ If your school is not equipped with a spirometer, lung
volume bags may be used instead. 

Safety Precautions 
Check to see if any students have asthma or other respiratory
problems before attempting this Investigation. These students
can participate as observers or recorders.

The following precautions should be followed when using
a spirometer:

Materials

■ spirometer
■ nose plugs (optional)
■ disposable mouthpieces (one per student)  

When to Begin What to Do

3 to 4 weeks before ■ Make sure you have a
separate mouthpiece for
every student.

■ Check that the spirometer is
functioning properly.

1 day before ■ Photocopy BLM 7.2.3:
Investigation 7.A:
Measuring Respiratory
Volumes



■ Ensure that any components placed in the mouth are used
only once, then sterilized, placed in a secured, double-
strength plastic bag, and discarded in the regular garbage.

■ Check that students do not have bleeding gums or open
wounds in the mouth, which increases risks greatly.

■ Ensure that students wash their hands thoroughly before
and after each activity.

■  Students with asthma or other respiratory disorders should not
participate in this activity. These students can act as observers
and recorders. 

■  Visually impaired students will have difficulty reading the scale
on the spirometer. 

■  There is a great deal of reading and high-level vocabulary used
in this activity. ESL students may have problems following the
procedure or recording the values in the proper areas of their
data chart. Consider having students work in pairs.

Students Who Need Extra Help: 

■  Certain mathematical calculations involved in this investigation
may be difficult for some students to grasp. Consider dividing
students into small groups, according to personal strengths.
Each group should appoint a recorder and a calculator. It is the
responsibility of students to use their respective strengths to
work with their peers within the group.

Answers to Analysis Questions
1. The difference in the calculated vital capacity and the

recorded vital capacity can be accounted for by
experimental error. The experimental error is due to
differences in breathing that occur when breathing into
the spirometer. For instance, you may exhale more
forcefully into the spirometer than you would in a normal
exhalation.

2. The inspiratory reserve volume is larger than the
expiratory reserve volume. This larger inspiratory reserve
volume allows us to make take in more air when
exercising or participating in a strenuous activity.

Answers to Conclusions Questions 
3. No, the spirometer cannot be used to measure the total

lung capacity because it cannot measure the residual
volume that always remains in our lungs to prevent them
from collapsing.

4. An athlete may use vital capacity to assess their training
program. Measuring their vital capacity could indicate
whether or not they are increasing their respiratory fitness
through training. Generally, a larger respiratory volume
indicates more surface area for gas exchange, resulting in
improved athletic performance.

Answer to Extension Question
5. The respiratory volumes will differ based on student size,

gender, physical fitness, smoking, and, in theory, the
presence of any respiratory disorders such as asthma or
bronchitis. To assess the effects of these factors on
respiratory volumes, the class may take the respiratory
volumes of various students, representing the variables
above, and compare the differences. For instance, they
may take two large males, a smoker and a non-smoker,
and evaluate the effects of smoking on lung capacity.
Another test may compare the lung volumes of two
females of the same size, one of whom is very athletic.

Answers to Application Questions
6. Some respiratory disorders that may be investigated are:

emphysema, in which alveoli collapse and lung volumes
decrease; farmer’s, or miner’s, lung, which is caused by the
build-up of dust and particles in the lung; or asthma,
which results in a constricted respiratory tract.

7. A ventilator should not be adjusted to maximize the
volume of air inhaled and exhaled because the individual
does not require large amounts of oxygen. They are not
engaging in any physical activity, so the body cells do not
need large amounts of oxygen. Likewise, very little carbon
dioxide is produced. To increase the ventilator setting
would be a waste because the individual does not need to
exchange this volume of air.

Assessment Options 
■ Collect and assess students’ answers to the Analysis and

Conclusion questions. Assign the Extension and
Application questions as a challenge to your more
advanced students.

■ Use Assessment Checklist 7 Independent Research Skills if
you are going to assign the research project suggested in
Application question 6. (See Appendix A.)

Answers to Questions for Comprehension 
Student Textbook page 252

Q7. External respiration takes place in the lungs. During
external respiration, gases are exchanged between the
alveoli and the blood in the capillaries that surround each
alveolus.

Q8. Each alveolus lies directly alongside a capillary. As the
blood moves away from the body tissues, it is oxygen-
poor. As it moves through the capillary, oxygen from the
air in the alveolus diffuses into the capillary. Carbon
dioxide in the capillary diffuses into the alveolus and is
expelled from the body when you exhale.
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3. Ownership would restrict access and use, which would be
detrimental to the health of local populations that rely on
such remedies and have been using them for centuries.
On the other hand, as Dr. King notes, there is little
research money available to do the necessary testing and
research because the results cannot be patented.
Encourage students to see both sides of the debate and
look for a workable solution.

7.3 Respiratory Health 
Student Textbook pages 256–262

Section Outcomes
Students will:
■ identify specific diseases that are associated with the

respiratory system
■ identify technologies that may be used to treat these

respiratory diseases
■ summarize the physiological effects of smoking and the

limitation of technologies to address these effects

Key Terms
tonsillitis
laryngitis
bronchitis
pneumonia
pleurisy
emphysema
cystic fibrosis
asthma
lung cancer
carcinoma
carcinogen

Biology Background
■ A number of illnesses are associated with the respiratory

tract. These disorders can be divided into those that affect
the upper respiratory tract and those that affect the lower
respiratory tract. Infections of the nasal cavities, sinuses,
throat, tonsils, and larynx are all well known. In addition,
infections can also spread from the pharynx (nasopharynx)
to the ears.

■ The lower respiratory tract is subject to infections such as
bronchitis and pneumonia. In obstructive pulmonary
disorders such as bronchitis and asthma, either the bronchi
and bronchioles do not effectively conduct air to and from
the lungs, or the alveoli are damaged. Emphysema is an
obstructive pulmonary disorder in which the destruction of
the alveoli reduces the surface area for gas exchange.
Smoking, which is associated with chronic bronchitis and
emphysema, can eventually lead to lung cancer. 

Teaching Strategies 
■ Provide students with a photocopy of BLM 7.3.1: Lower

Respiratory Tract Disorders. You may wish to make an
overhead transparency or a digital representation of this
illustration as a visual tool during direct instruction.

■ This section provides students with an overview of a
number of disorders of the respiratory system. Provide
students with a copy of BLM 7.3.2: Respiratory System
Disorders Quiz. This quiz provides students with a tool to
summarize each disorder presented in the student
textbook.

■ BLM 7.3.3: Thought Lab 7.1: Smoking and the
Respiratory System guides your students in making an
information pamphlet or a multimedia presentation
describing the dangers of smoking for a junior-high
audience.

■ BLM 7.3.4: Thought Lab 7.2: You Diagnose It can be
used to help students work through the activity on page
261 of the student textbook. 

■ If time permits, you may consider assigning a small
research project on one of the diseases or disorders
presented in this section. Have your students create a
multimedia presentation showing the causes, symptoms,
and treatments of the disorder.

Because this section is primarily information based, there are very
few activities or investigations to engage students. Therefore,
students can assume some control over their learning by deciding
what they think is the best way to learn the material. You could
encourage those students who learn best by summarizing and
writing information on a chart to do so. Students can produce an
electronic slide show presentation that summarizes the different
disorders. Alternatively, students can use their artistic, musical, or
dramatic talents to present information on the dangers of smoking.

Biology File: Web Link
Student Textbook page 256

Students can list the most common causes of a sore throat and
find out the subtle distinctions between conditions that are
not serious and conditions that are and need medical
attention. Many respiratory infections can be treated with
home remedies and practical advice.

Answers to Questions for Comprehension
Student Textbook page 256

Q9. Viruses are more likely to cause tonsillitis and laryngitis
than bacteria are.

Student Textbook page 258 

Q10. Bronchitis is a disorder that causes the bronchi to
become inflamed and filled with mucus, which is
expelled by coughing. It makes breathing difficult
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because the respiratory tract is partially blocked by
mucus, reducing the amount of air that can enter the
lungs. The inflammation of the bronchi will also result
in pain during inhaling and exhaling.

Q11. Pneumonia is a disease that occurs when the alveoli in
the lungs inflame and fill with liquids. This interferes
with gas exchange, and the body becomes oxygen-
starved. 

Biology File: Web Links
Student Textbook page 258 

The following is a list of possible factors that may be
responsible for the dramatic increase in the diagnosis of
asthma during the last 20 years:
■ changes in housing with greater exposure to indoor

aeroallergens, such as cat hair, dust mites, cockroaches, and
moulds;

■ environmental factors, such as poor indoor air quality due
to changes in ventilation, building practices, and outdoor
air pollution;

■ changes in diet;
■ the impact of early childhood infections and their

treatment; and
■ a greater awareness of the illness, which may have led more

people to be tested and diagnosed.

Answer to Question for Comprehension
Student Textbook page 259

Q12. Student answer may vary but should include the following:

Biology File: Web Link
Student Textbook page 259

Students’ answers should include the following points:
■ Oncogenes are abnormal forms of the genes that regulate

cell growth. Instead of being inactive, they cause cells to
divide.

■ The dividing cells can form tumours (lumps) that can
become malignant, which means they invade the
surrounding tissues and spread to other parts of the body.
(Benign tumour cells stay in one place and are not usually
life-threatening.)

■ Metastasis refers to cancerous cells that have spread to
other parts of the body.

Thought Lab 7.1: Smoking and the 
Respiratory System

Student Textbook page 260

Purpose
The purpose of this investigation is to conduct independent
research to learn the effects of smoking on the respiratory and
other systems in the body.

Outcomes
■ 20-D1.2sts

Advance Preparation

Time Required
■ 2 hours

Helpful Tips
■ Use BLM 7.3.3: Thought Lab 7.1: Smoking and the

Respiratory System to support this activity. Remove
sections as appropriate to meet the needs of the students in
your class. 

■ Links to web sites that can assist in answering the
questions posed in the procedure for this lab can be found
at the Online Learning Centre, Instructor Edition, Teacher
Web Links.

When to Begin What to Do

1 to 2 days before ■ Photocopy BLM 7.3.3:
Thought Lab 7.1: Smoking
and the Respiratory System

■ Reserve computer lab time
for research or ask
students to do independent
research to gather in the
information required to
answer the questions

Emphysema
• alveoli walls break down
• reduces surface area 
    for gas exchange
• need low-flow oxygen 
    in order to acquire 
    sufficient oxygen

Similarities
• exhaling 
    difficult
• medications 
    that open 
    bronchioles 
    help
• may be 
    linked to 
    smoking

Asthma
• affects the bronchi and 
    bronchioles
• over-sensitive immune 
    system causes 
    bronchioles to constrict, 
    reducing air flow into 
    the lungs
• an inhaler provides 
    medication to reduce 
    inflammation


