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Monitoring Earthquakes

Objectives

Reading Preview

After this lesson, students will be able to
F.2.3.1 explain how seismographs work
F.2.3.2 describe how geologists monitor
faults
F.2.3.3 explain how seismographic data
are used

Key Concepts

Target Reading Skill

• seismogram • friction

Sequencing Explain that sequencing
means listing events in the order of their
occurrence and that sequencing can help
clarify a process.
Answers
One possible answer is this:
Incoming seismic waves
Drum vibrates
Pen traces a record of the vibrations

Target Reading Skill

• How do seismographs work?
• How do geologists monitor
faults?

• How are seismographic data
used?

Key Terms

Sequencing As you read, make
a flowchart like the one below
that shows how a seismograph
produces a seismogram. Write each
step of the process in a separate
box in the order in which it occurs.

1.

Using scissors, cut 4 plastic stirrers in half. Each piece
should be about 5 cm long.
2. Your teacher will give you a pan containing gelatin. Gently
insert the 8 stirrer pieces into the gelatin, spacing them about
2–3 cm apart in a row. The pieces should stand upright, but
not touch the bottom of the pan.
3. At the opposite end of the pan from the stirrers, gently tap
the surface of the gelatin once with the eraser end of a pencil.
Observe the results.
Think It Over
Inferring What happened to the
stirrer pieces when you tapped the
gelatin? What was responsible for
this effect?

How a Seismograph Works
Incoming seismic waves

Teaching Resources

• Transparency F18

Preteach
Build Background
Knowledge

How Can Seismic Waves Be Detected?

L2

Predicting Earthquakes
Ask: Why is it important for scientists to
develop ways to predict earthquakes? (A
warning would allow people who live in the
area to protect themselves by reinforcing
buildings and other structures, by obtaining
emergency supplies, and by taking other
precautionary measures.) Do you think
earthquake predictions will ever be very
accurate? Why or why not? (Accept divergent
responses so long as students support their
views with well-reasoned explanations.)

L1
Skills Focus drawing conclusions
Materials pan with about 2–3 cm of
gelatin, 4 plastic stirrers, pencil with eraser
Prep Time 30 minutes
Class Time 15 minutes
Tips Make the gelatin well in advance so
that it will set. You will observe the best
results if the gelatin is held at room

Look at the beautiful vase in the photo. You might be surprised
to learn that the vase is actually a scientific instrument. Can
you guess what it was designed to do? Zhang Heng, an astronomer, designed and built this earthquake detection device in
China nearly 2,000 years ago. It is said to have detected an
earthquake centered several hundred kilometers away.
Earthquakes are dangerous, so people want to monitor
them. To monitor means to “watch closely.” Like the ancient
Chinese, many societies have used technology to determine when and where earthquakes have occurred.
During the late 1800s, scientists developed seismographs that were much more sensitive
and accurate than any earlier devices.
FIGURE 12
Earthquake Detector
Nearly 2,000 years ago, a Chinese
scientist invented this instrument
to detect earthquakes.

temperature 15 minutes before the activity.
If kept too long at room temperature, the
gelatin will become a liquid. Insert the
stirrers most of the way through the gelatin,
but make sure that they do not touch the
bottom of the pan.
Expected Outcome Striking the gelatin
with the pencil eraser will cause the plastic
stirrers to vibrate. Students will observe

that the vibrations begin at the stirrer
closest to the point that was tapped and
then quickly move down the row of stirrers.
Think It Over The stirrers move after the
eraser strikes the surface of the gelatin.
Students infer that vibrations or waves
traveling through the gelatin cause the
stirrers to move.

The Seismograph

Instruct

A simple seismograph can consist of a heavy weight attached to
a frame by a spring or wire. A pen connected to the weight rests
its point on a drum that can rotate. As the drum rotates slowly,
the pen draws a straight line on paper wrapped tightly around
the drum. Seismic waves cause the seismograph’s drum to
vibrate. But the suspended weight with the pen attached
moves very little. Therefore, the pen stays in place and
records the drum’s vibrations.
Measuring Seismic Waves When you write a sentence,
the paper stays in one place while your hand moves the pen.
But in a seismograph, it’s the pen that remains stationary while
the paper moves. Why is this? All seismographs make use of a
basic principle of physics: Whether it is moving or at rest, every
object resists any change to its motion. A seismograph’s heavy
weight resists motion during a quake. But the rest of the seismograph is anchored to the ground and vibrates when seismic
waves arrive.

The Seismograph
Teach Key Concepts

FIGURE 13
Recording Seismic Waves
A seismograph records seismic
waves, producing a seismogram.
Today, electronic seismographs
contain sensors instead of pens.
Interpreting Diagrams What is the
function of the weight in the
seismograph?

Seismograph

Reading a Seismogram You have probably seen a zigzag

pattern of lines used to represent an earthquake. The pattern of
lines, called a seismogram, is the record of an earthquake’s
seismic waves produced by a seismograph. Study the seismogram in Figure 13 and notice when the P waves, S waves, and
surface waves arrive. The height of the jagged lines drawn on
the seismograph’s drum is greater for a more severe earthquake
or for an earthquake close to the seismograph.

Wire

L1
Measuring Seismic Waves
Focus Review with students the three
categories of seismic waves.
Teach Have students examine Figure 13 as a
volunteer reads the passage aloud. Ask:
Which part of the seismograph moves as
the ground shakes during an earthquake?
(The rotating drum) How are the heights of
the lines related to the strength of an
earthquake? (The more the ground moves, the
farther back and forth the lines trace.)
Apply Ask: How do geologists use a
seismogram to determine when an
earthquake started? (They note the difference
in arrival times of P waves and S waves.)

learning modality: logical/mathematical
Weight
Pen
Rotating
Drum

What is a seismogram?

Teaching Resources

• Transparency F19
Independent Practice
Teaching Resources
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Seismogram

L2

• Guided Reading and Study Worksheet:
Monitoring Earthquakes
Student Edition on Audio CD

Earlier

Later

Help Students Read

P waves travel
fastest and
arrive first.

S waves arrive
shortly after
P waves.

Surface waves produce
the largest disturbance
on the seismogram.

Less Proficient Readers
L1
Describing Monitoring Devices
Have students describe each monitoring
device in their own words rather than copy
the text information. Let students share
their sentences in a follow-up class

Outlining Have students create an outline
of Section 2.3. Outlines should follow the
head structure used in the section. Ask:
Based on your outline, what are four types
of motion detectors? (tiltmeter, Creep meter,
laser-ranging device, GPS satellite)

Monitor Progress

Differentiated Instruction
discussion. Guide students to agree on
one “best sentence” for each device that
incorporates the most important points
mentioned in students’ sentences. learning
modality: verbal

L1

L2

Drawing Have each student draw and label
a simple diagram explaining how a
mechanical seismograph works.
Answers
Figure 13 The weight holds the pen steady.
When the ground shakes, the pen stays in
place.
The pattern of lines that is
the record of an earthquake’s
seismic waves produced by a seismograph

Instruments That
Monitor Faults
Teach Key Concepts

Instruments That Monitor Faults
Along a fault, scientists may detect a slight rise or fall in the
elevation and tilt of the land. Geologists hypothesize that such
changes signal a buildup of stress in rock. Increasing stress
could eventually lead to an earthquake. To monitor faults,
geologists have developed instruments to measure changes
in elevation, tilting of the land surface, and ground movements along faults. Some of the instruments that geologists
use to monitor these movements include tiltmeters, creep
meters, laser-ranging devices, and satellites.

L1

Monitoring Devices
Focus In order to measure stress in Earth’s
crust, geologists have developed sensitive
instruments to record ground movement.
Teach Ask: What kind of equipment do
geologists use to monitor the movement of
faults? (Creep meters, laser-ranging devices,
tiltmeters, satellites) How are a laser-ranging
device and a creep meter similar? How are
they different? (Similarity: Both measure
movement along a fault. Differences: A creep
meter measures horizontal movement only; a
laser-ranging device measures any change in
distance from the reflector. A creep meter
provides gross measurements; a laser-ranging
device provides precise measurements.)
Apply Ask: What might be happening
deep underground to cause small changes
in the elevation or tilt of the land surface
before an earthquake? (The blocks of rock
might be moving just slightly along a normal
or reverse fault. In a normal fault, the hanging
wall’s surface would fall. In a reverse fault, its
surface would rise.) What types of changes
might indicate movement along a strikeslip fault? (Sideways distortions in objects that
cross the fault, such as roads or fences)

Tiltmeters A tiltmeter measures tilting or raising of the

ground. If you have ever used a carpenter’s level, you have used
a type of tiltmeter. The tiltmeters used by geologists consist of
two bulbs that are filled with a liquid and connected by a hollow stem. Notice that if the land rises or falls slightly, the liquid
will flow from one bulb to the other. Each bulb contains a measuring scale to measure the depth of the liquid in that bulb.
Geologists read the scales to measure the amount of tilt occurring along the fault.
Creep Meters A creep meter uses a wire stretched across a

fault to measure horizontal movement of the ground. On one
side of the fault, the wire is anchored to a post. On the other
side, the wire is attached to a weight that can slide if the fault
moves. Geologists determine how much the fault has moved
by measuring how much the weight has moved against a scale.
Laser-Ranging Devices A laser-ranging device uses a laser
beam to detect horizontal fault movements. The device times a
laser beam as it travels to a reflector and back. Thus, the device
can detect any change in distance to the reflector.

learning modality: logical/mathematical

Teaching Resources

• Transparency F20
For: Links on earthquake measurement
Visit: www.SciLinks.org
Web Code: scn-1023

For: Links on earthquake measurement
Visit: www.SciLinks.org
Web Code: scn-1023
Download a worksheet to guide students’ review of
Internet resources on earthquake measurement.

GPS Satellites Scientists can monitor changes in elevation
as well as horizontal movement along faults using a network of
Earth-orbiting satellites called GPS. GPS, the Global Positioning System, was developed to help ships and planes find their
routes. As shown in Figure 14, GPS can also be used to locate
points on Earth’s surface with great precision. Using GPS, scientists measure tiny movements of markers set up on the
opposite sides of a fault.
How does a creep meter work?

FIGURE 14

Motion Detectors

Motion Detectors
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L3

Fault

To detect slight motions along faults, geologists
use several types of devices.
Comparing and Contrasting Which of these
devices measure horizontal movement? Which
ones measure vertical movement?

Materials clay or other material to
represent fault blocks; craft sticks, wooden
matchsticks, or paper clips for posts; metal
washer or other small weight; string or wire;
mirror; penlight
Time 20 minutes
Focus Review with students the four types
of fault-monitoring devices. Discuss the
devices’ similarities and differences.
Teach Challenge students to devise a simple
model of a creep meter or a laser-ranging
device according to a description and
diagram on this page.
Apply Have students use the model to
demonstrate how the device indicates land
movements along a strike-slip fault, a normal
fault, and a reverse fault. learning modality:
logical/mathematical

Laser-Ranging Device
A laser-ranging device measures
horizontal movement.

San Andreas
fault

Receiver

Receiver
Los Angeles
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Monitor Progress

GPS Satellites
Ground-based receivers use the GPS
satellite system to measure changes
in elevation and tilt of the land as
well as horizontal movement along a fault.

Differentiated Instruction
L1
Less Proficient Readers
Identifying Motion Detectors Have
students review the different motion
detectors in Figure 14. See whether students
can identify the fault and stress types in
Figure 14. Any student having trouble
identifying the fault types and kinds of
stress and the monitors used to detect
them can keep a chart in his or her

portfolio. Have each student divide a sheet
of paper into three columns. At the top of
each column, have the student write the
name of one type of fault. Under each
heading, a student can enter the type of
movement associated with that fault and
the device used to measure motion.
learning modality: visual

L2

Writing Have each student write a
paragraph explaining how measuring
changes in the land along a fault
might help scientists predict
earthquakes. Have students place
their paragraphs in their portfolios.
Answers
Figure 14 Horizontal: creep meter, laserranging device, GPS satellite; vertical:
tiltmeter and GPS satellite
A creep meter measures
horizontal movement
through the use of a wire attached to either
side of a fault. On one side, the wire is
anchored to a post. On the other side, the
wire is attached to a weight that slides when
the fault moves. Geologists measure how
much the weight has moved to determine
how much movement along the fault has
occurred.

Using Seismographic
Data
Teach Key Concepts

Using Seismographic Data
Measuring Friction
L1

Friction Along Faults
Focus Tell students that the rock on either
side of a fault can sometimes resist
movement and that these locked portions of
faults cause geologists the most concern.
Teach Ask students to clasp their hands
together, locking their fingers. Then have
students raise their hands above their heads,
palms facing upward. Tell each student to
push one hand slowly forward while pulling
the other hand backward. (Stress should
build, and students’ fingers should bend until
finally the fault breaks, and the fingers come
apart with a release of energy). Tell students
that this demonstration is similar to what
occurs along a locked region of a fault.
Apply Ask: Why would earthquakes along
locked regions of a fault cause more
damage? (The rocks have absorbed a great
deal of energy, bending as the students’ fingers
did. When the earthquake occurs, the rocks
snap back and release all of this energy. If a
fault is not locked, the rock on either side can
creep along rather than breaking apart in
earthquakes.) Students can demonstrate this
by sliding their palms past each other.

You can measure the force of
friction.
1. Place a small weight on a
smooth, flat tabletop. Use
a spring scale to pull the
weight across the surface.
How much force is shown
on the spring scale? (Hint:
The unit of force is
newtons.)
2. Tape a piece of sandpaper
to the tabletop. Repeat
Step 1, pulling the weight
across the sandpaper.
Is the force of friction greater
for a smooth surface or for a
rough surface?

learning modality: kinesthetic

Scientists collect and use seismographic data in a variety of
ways. Seismographs and fault-monitoring devices provide
data used to map faults and detect changes along faults.
Geologists are also trying to use these data to develop a
method of predicting earthquakes.
Mapping Faults Faults are often hidden by a thick layer of
rock or soil. How can geologists map a hidden fault?
When seismic waves encounter a fault, the waves are
reflected off the fault. Seismographs can detect these reflected
seismic waves. Geologists then use these data to map the fault’s
length and depth. Knowing the location of hidden faults helps
scientists determine the earthquake risk for the area.
Monitoring Changes Along Faults Geologists study the
types of movement that occur along faults. How rocks move
along a fault depends on how much friction there is between
the sides of the fault. Friction is the force that opposes the
motion of one surface as it moves across another surface. Friction exists because surfaces are not perfectly smooth.
Where friction along a fault is low, the rocks on both sides
of the fault slide by each other without much sticking. Therefore stress does not build up, and big earthquakes are unlikely.
Where friction is moderate, the sides of the fault jam together.
Then from time to time they jerk free, producing small earthquakes. Where friction is high, the rocks lock together and do
not move. In this case, stress increases until it is strong enough
to overcome the friction force. For example, in most places
along the San Andreas fault in California, friction is high and
the plates lock. Stress builds up until an earthquake occurs.
FIGURE 15
Earthquake Risk in California
The map shows the probability of a strong earthquake
along the San Andreas fault. A high percent probability
means that a quake might be more likely to occur.
Inferring What do scientists think is the risk of an
earthquake near San Francisco?
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Skills Focus measuring
L2
Materials small weight, spring scale,
sandpaper, masking tape
Time 10 minutes
Tips If necessary, have students first
practice using the spring scale by weighing

several small objects and reading the
measurements on the scale. Remind
students to calibrate the scale to zero when
no weight is added. Point out that when
students do the activity, they must read the
measurement while they are pulling the
weight across the surface.

Los Angeles

Expected Outcome The force of friction
(the scale reading) is greater for a rough surface.
Extend Students could repeat the activity
with other materials taped to the surface,
such as waxed paper, aluminum foil, and a
terry cloth towel. learning modality:
logical/mathematical

Monitor Progress

Figure 15 shows how geologists in California
have used data about how the San Andreas fault
moves. They have tried to estimate the earthquake
risk along different parts of the fault. Unfortunately,
this attempt at forecasting earthquakes has not
worked yet.
Trying to Predict Earthquakes Even with data
from many sources, geologists can’t predict when
and where a quake will strike. Usually, stress along a
fault increases until an earthquake occurs. Yet sometimes stress builds up along a fault, but an earthquake fails to occur. Or, one or more earthquakes
may relieve stress along another part of the fault.
Exactly what will happen remains uncertain.
The problem of predicting earthquakes is one of
many scientific questions that remain unsolved. If you
become a scientist, you can work to find answers to
these questions. Much remains to be discovered!
Why is it difﬁcult to predict
earthquakes?

Answers
Figure 15 20%
Sometimes stress builds up
along a fault but an
earthquake fails to occur, or several small
earthquakes along the fault relieve the stress.

Assess
Reviewing Key Concepts
1. a. A device that records seismic waves
b. A simple seismograph has a heavy weight
FIGURE 16
Seismographic Data
A geologist interprets a seismogram.
Understanding changes that precede
earthquakes may help in efforts to predict
them.

3
Target Reading Skill Sequencing Refer to
your flowchart about seismographs as you
answer Question 1.

3. a. Listing What are three ways in which

geologists use seismographic data?
b. Explaining How do geologists use seismo-

graphic data to make maps of faults?
Reviewing Key Concepts
1. a. Deﬁning What is a seismograph?
b. Explaining How does a seismograph
record seismic waves?
c. Predicting A seismograph records a
strong earthquake and a weak earthquake.
How would the seismograms for the two
earthquakes compare?
2. a. Reviewing What four instruments are
used to monitor faults?
b. Describing What changes does each
instrument measure?
c. Inferring A satellite that monitors a fault
detects an increasing tilt in the land
surface along the fault. What could this
change in the land surface indicate?

c. Making Generalizations Why do geologists

collect data on friction along the sides of
faults?

Patent Application You are an inventor
who has created a simple device that can
detect an earthquake. To protect your rights
to the invention, you apply for a patent. In
your patent application, describe your device
and how it will indicate the direction and
strength of an earthquake. You may include a
sketch.

attached to a frame by a spring or wire. A pen
connected to the weight rests its point on a
drum that can rotate. As the drum rotates,
the pen draws a straight line on paper that is
wrapped tightly around the drum. c. The
seismogram for the strong earthquake would
have jagged lines with more height between
the top and the bottom.
2. a. Creep meters, tiltmeters, laser-ranging
devices, satellite monitors b. Creep meter:
horizontal movement; tiltmeter: tilting of the
ground; laser-ranging device: horizontal
movement; satellite monitor: movement
along faults. c. Stress building up along the
fault, which will eventually cause an
earthquake
3. a. Mapping faults, monitoring changes
along faults, and trying to predict
earthquakes b. They measure how faults
reflect seismic waves. These data are used to
map the fault’s length and depth. c. Friction
determines how rocks move along a fault. If
geologists know whether a fault is locked by
friction or sliding, they can predict where
severe earthquakes are most likely to occur.

Reteach

L1

Have students name the four types of faultmonitoring devices described in this section.
Have them describe what each detects and
how the data collected can be used to predict
earthquakes.
Teaching Resources

Writing Skill Explanation
4 includes a description of how the device
works and how it will indicate direction
and strength of an earthquake; ideas are
logical and well developed
3 includes all criteria
2 includes one or two criteria only
1 includes one or two criteria and
inaccurate information

• Section Summary: Monitoring Earthquakes
• Review and Reinforcement: Monitoring
Earthquakes

• Enrich: Monitoring Earthquakes

Design a
Seismograph

Design a Seismograph
L2

Prepare for Inquiry
Key Concept
By designing a seismograph, the student
will experience the 3-step design process:
Research, Design and Build, Evaluate
and Redesign.
Skills Objectives
Students will be able to
• design an experiment
• evaluate their results
• troubleshoot problems that occur
during the design and build stages

Problem
Can you design and build a seismograph that
can record the movements of simulated
earthquakes?

Skills Focus

Procedure
PART 1

Research and Investigate

1. With two lab partners, create a model of a
seismograph. Begin by placing a large book
on a table.

designing, evaluating, troubleshooting

2. Wind a strip of paper about one meter long
around a pencil.

Materials

3. Hold the pencil with the paper wound
around it in one hand. In your other hand,
hold a pen against the paper.

• large book
• pencil
• pen
• 2 strips of paper
• optional materials provided by your teacher

4. As you hold the pen steady, have one lab
partner slowly pull on the paper so that it
slides across the book.
5. After a few seconds, the other lab partner
should jiggle the book gently for 10 seconds
to model a weak earthquake, and then for
10 seconds to model a strong earthquake.

Prep Time 20 min
Class Time 45–50 min

6. Observe the pen markings on the paper strip.
Compare how the seismograph recorded the
weak earthquake and the strong earthquake.
Record your observations in your notebook.

Advance Planning
You can make the strips of paper by cutting
8 1/2 × 11 sheets of paper into strips and
taping them into strips that measure one
meter each. Adding machine paper also can
be used.
Alternative Materials
Student seismographs can be built from
cardboard boxes, paper towel tubes, rubber
bands, wooden dowels, and other common
materials.

7. Repeat Steps 1–6 with a new paper strip.
Compare the two paper strips to see how
consistent your seismograph recordings
were. Record your observations.

Guide Inquiry
Invitation
Everyone is likely to have seen videos of
seismographs wildly reacting to an
earthquake. This lab will model the basic
principles that make the seismograph work.
Introduce the Procedure
Ask students to recall times when they have
seen instruments that use pens and rolling
graph paper. Students may recall having seen
movies of lie detectors or other devices.
Explain that in a seismograph, the pen
stands still while the paper moves beneath it.
In fact, for a seismograph to work, the pen
must be isolated from the vibrations caused
by the moving ground. The paper, however,
is part of a recording drum that is fixed
securely to bedrock.
Teaching Resources

Lab Worksheet: Design a Seismograph

Troubleshooting the Experiment
• Have students repeat Part 1 as often as
necessary to become familiar with the
concept of how the strip of paper moves
beneath the pen during a simulated
earthquake.

• Students will work in small groups to
design their own seismograph, using
their results from Part 1. Be sure students
realize that the strip of paper and the
pen need to move independently from
each other.

PART 2

Design and Build

8. Using what you learned from the seismograph model in Part 1, develop your own
design for a seismograph. Your seismograph
should be able to
• record vibrations continuously for
30 seconds
• produce a seismogram that can distinguish
between gentle and strong earthquakes
• record seismic readings consistently from
trial to trial
9. Sketch your design on a sheet of paper. Then
make a list of the materials you will need.
Materials might include a heavy weight, a
roll of paper, a pen, wood blocks, wood
dowels, and duct tape.
10. Obtain your teacher’s approval for your
design. Then construct your seismograph.

PART 3

Evaluate and Redesign

11. Test your seismograph in a series of simulated earthquakes of different strengths.
Evaluate how well your seismograph functions. Does it meet the criteria outlined in
Step 8? Make note of any problems.
12. Based on your tests, decide how you could
improve the design of your seismograph.
Then make any necessary changes to your
seismograph and test how it functions.

Analyze and Conclude
1. Evaluating What problems or shortcomings
did you encounter with the seismograph you
tested in Part 1? Why do you think these
problems occurred?
2. Designing a Solution How did you incorporate what you learned in Part 1 into your
seismograph design in Part 2? For example,
what changes did you make to improve consistency from trial to trial?
3. Troubleshooting As you designed, built, and
tested your seismograph, what problems did
you encounter? How did you solve these
problems?
4. Working With Design Constraints What limitations did factors such as gravity, materials,
costs, time, or other factors place on the
design and function of your seismograph?
Describe how you adapted your design to
work within these limitations.
5. Evaluating the Impact on Society Why is it
important for scientists around the world to
have access to accurate and durable seismographs?

Communicate
Write an advertisement trying to “sell” your seismograph. In your ad, explain how your design and
evaluation process helped you improve your seismograph. Include a labeled sketch of your design.

Expected Outcome
The small earthquake should result in small
oscillations of the pen markings, and the
large earthquake should result in larger
oscillations.
Analyze and Conclude
1. Student answers will vary. It’s important
that students analyze their results from Part 1
so that they can design and build a working
seismograph. Look for a list of problems and
an accurate analysis of why each problem
occurred.
2. Student answers will vary. Look for
descriptions that mention specific lessons
learned in Part 1 and how those lessons
influenced student work in Part 2.
3. Student answers will vary. Look for lists of
problems related to the design, building, and
testing of the seismograph. Also look for
explanations of how students solved these
problems.
4. Student answers will vary. Look for a list
of limiting factors and explanations of how
students handled those limitations.
5. Student answers will vary but should make
the connection between the functioning of a
seismograph and the ability to pinpoint the
focus of an earthquake. By learning where an
earthquake is centered, scientists can learn
the cause of the earthquake. They can
provide data that will help predict when an
earthquake is likely, which can allow time for
people in the area to prepare or evacuate.

Extend Inquiry
Communicate Student answers will vary,
but students should be creative in their
advertisements and should explain why
their designs are important. Also, the
advertisement should describe the evaluation
process and the result of the evaluations.

