CULTURE-BASED LESSON EXEMPLAR IN
GRADE 8 ALGEBRA
USE OF MAYON VOLCANO IN THE TEACHING OF
SLOPE OF A LINE
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Teacher lll, Legazpi City Science High School
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OBJECTIVES:

At the end of the 5-day sessions, the students are expected to:

1st Day

General competency: Explain the slope of a line.
Define slope;
Evaluate slopes at different heights;
Relate the heights of different landmarks to Mayon Volcano’s height and

analyze their slopes.

2" Day

General competency: lllustrate the slope of a line as a ratio of the rise and the run.
Distinguish between rise and run;
Differentiate between a rise that goes up and a rise that goes down;
Differentiate between a run that goes to the right and a run that goes to the

left; and

Given a rise and a run, construct a diagram for the slope.

3 Day

General competency: Calculate the slope of a line given the coordinates.
Express the slope of a line as a ratio of the rise and the run; and
Solve for the slope of the line.

4 Day

General competency: Categorize slope as positive, negative, zero and undefined.
Construct a table that classifies slope as positive, negative, zero and undefined;
Diagram slopes in various ways;
Interpret and cite implications of a positive, negative, zero and/or undefined

slopes.
5t Day
General competency: Infer the slopes of local landmarks and relate them to daily life
activities.

Cite practical applications of slope in daily life;
Relate slope to mountain climbing activity and the impact of the relationship to
society.



SUBJECT MATTER:
* LESSON: Linear Equations in Two Variables

* TOPIC: Slope

* REFERENCES:

Lachika, Roy. (2011, July 24). Climbing Mt. Mayon volcano, July 2011 [Video File].
Retrieved from http://www.easybib.com/guides/citation-guides/apa-format/you
tube-video/

[lIPredator]. (2012, June 13). The Basic Parts of a Volcano [Video File]. Retrieved from
https://www.youtube.com/watch?v=NkbsKVibBsA

Sallan, Donald. (2014, September 30). The Legend of Daragang Magayon (w/
subtitle) [Video File]. Retrieved from https://www.youtube.com/watch?v=T-NDist
jEzo

Barrow, M. (2013). The Mountain Environment. Retrieved from http://primaryhome
workhelp.co.uk/mountains/volcanoparts.html

* MATERIALS:
Video Clips:
“Climbing Mt. Mayon volcano, July 2011”
Link: http://www.youtube.com/watch?v=IDISTG5Efdg
“The Basic Parts of a Volcano”
Link: http://www.youtube.comwatch?v=NkbsKVfbBsA
“The Legend of Daragang Magayon” Link:_http://www.youtube.com/
watch?v=T-NDistjFzo
Worksheets, rulers or straightedges, graphing paper, color pens, Manila papers,
pictures of Mount Mayon in the Cartesian Plane, pictures of landmarks in Albay

SUBJECT MATTER:
1st Day
General competency: Explain the slope of a line.
Define slope;
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Evaluate slopes at different heights;
Relate the heights of different landmarks to Mayon Volcano’s height and analyze
their slopes.

ACTIVITY 1 (Individual Activity, Time Frame: 15 minutes)

Instructions: Begin the lesson by letting the students watch a video clip of Mayon
Volcano. While watching, ask them to note of some important concepts they can
deduce from the video. The teacher may provide a table or matrix to guide students
on entries to write as they watch the video clips.

Video Link: http://www.youtube.com/watch?v=IDISTG5Efdg

Matrix for Video Clip Watching:

ACTIVITY 1 WORKSHEET

Landmark
Panandang Lokasyon

Description of Landmark
Ano an masasabi mo sa tipo kan panandang lokasyon?

Location
Eksaktong Kinamumugtakan

Height
Langkaw

Trail Distance
Rayo o distansyang sasakaton

What can you say about the hiking activity done in the video? How does it relate to
climbing?
Ano an masasabi mo sa ginibong aktibidad sa video? Pano ini konektado sa pagsakat?




ACTIVITY 2 (Time Frame: 30 minutes)

Instructions: Divide the class into 5 groups. Distribute Activity No. 2 worksheet. Allow
the groups to answer the given worksheet which will explore their knowledge about slope
as the “steepness” of a line given the heights of Mayon Volcano and other landmarks in
Albay.

ACTIVITY 2 WORKSHEET

Directions: (to both teacher and students)

1. Arrange the given landmarks in ascending order.

2. Draw a bar graph in the Cartesian Plane showing the heights of the
landmarks in ascending order.

3. From the bar graph, draw a line connecting the origin to the top most part
of the graph of each mountain.

4, In a Manila paper, write your answer to the guide questions that follow.

Lighon Hill (156 m) Kapuntukan Hill (26 m)
Mayon Volcano (2,462 m) Kawa-Kawa Hill (236 m)

Mt. Masaraga (1,328 m)
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Guide Questions:

1. How do you relate the height of each of the mountains to hiking?

2. If you will climb the landmarks at a given trail line, which of these
mountains will you choose to climb? Explain.

3. Which mountain will you not climb often? Explain.

4, If each line in the graph represents the slope of the mountains, which
mountain has the greatest slope? Which has the lowest slope?

5. Explain what slope means.

Note to the Teacher: The 15 minutes may be used to process the answers of the
students. Two (2) to three (3) minutes may be given to the students to report their
findings. Afterwards, gather similar ideas to derive the concept of slope of a line. Based
on their explanations, emphasize that the slope pertains to the steepness of the line.

2" Day
General competency: lllustrate the slope of a line as a ratio of the rise and the run.
Distinguish between rise and run;
Differentiate between a rise that goes up and a rise that goes down;
Differentiate between a run that goes to the right and a run that goes to the
left; and
Given a rise and a run, construct a diagram for the slope.

Instructions: Given in the Cartesian Coordinate Plane is the Mayon Volcano and
other landmarks in Albay. Allow the students to answer the Activity Sheet by
following the directions. From the given points in the plane, let the students
connect the points from one place to the other and count the number of steps,
upward or downward, left or right. A point may be connected to the other to
form a triangular figure. This can be done by individual or by groups. Ask the
students to use ruler or straightedge. (Time Frame: 40 minutes group work and 20
minutes processing)

ACTIVITY 1 WORKSHEET

Instructions: Using the illustration that shows Mount Mayon and other
landmarksin Albay, complete the table by supplying each columnwith the necessary
information. Remember that a step upward denotes positive, downward denotes
negative, right positive and left negative. Answer the guide questions that follow.

Upward/ .
Connections Downward Count LS [RIEITE (© ot Ratio lllustration
(Rise) Rl

1. Mayon to House

2. Mayon to Cagsawa




. Mayon to City Hall

. Mayon to Gaisano

. Cathedral to House

. House to Embarcadero

. House to Ligrion Hill

. Cagsawa to Cathedral

© |00 N | O | O~ Ww

. Cathedral to Gaisano

10. City Hall to Ligfion Hill

Guide Questions:

1.

2.
3.
4

How do you differentiate a positive rise from a negative rise?

How do you differentiate a positive run from a negative run?

What can you say about the slope of a line given the rise and the run?
What can you say about the line formed when you connected a point to
another point?

Which do you think has a greater slope? Explain.

LEGEND:
A - Mayon Volcano | B - House | C - Cagsawa | D- Cathedral | E - Ligfion Hill
F - City Hall | G - Metro Gaisano |H - Embarcadero de Legazpi
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Note to the Teacher: In processing the activity, the following concepts should be elicited
from the students:

The slope of a line is the ratio of the rise and the run (rise divided by run).

A positive rise goes upward and a negative rise goes downward.

A positive run goes to the right and a negative rise goes to the left.

The line formed from connecting a point to the other may rise from left to right and
the slope is positive.

The line formed from connecting a point to the other may rise from right left and the
slope is negative.

3 Day

General competency: Calculate the slope of a line given the coordinates.
Express the slope of a line as a ratio of the rise and the run; and
Solve for the slope of the line.

ACTIVITY 1 WORKSHEET

Instructions: Given a picture of Mayon Volcano in the Cartesian Coordinate System,
write the coordinates of the given points. (Whole Class Interaction or Individual Work).
Time Frame: 5 min.

Mayon is a classic stratovolcano capped by a small central
summit crater. The cone is considered to be the world’s most
perfectly-formed volcano for its symmetry, which was formed through
Dld yOU layers of pyroclastic and lava flows from past eruptions and erosion.
The upper slopes of the basaltic-andesitic volcano are steep averaging

know that... 35-40degrees.
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ACTIVITY 2 WORKSHEET

Instructions: Before giving the activity to the students, allow them to watch a video clip
about the parts of a volcano as an integration of Science. Divide the class into 5 groups.

Video Link: http://www.youtube.cowatch?v=NkbsKV{bBsA

Additional Readings:

Vent Ash Cloud

Parasitic
Cone :

Cross-sectio
Ithrough a volcano| &
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Definitions
Magma - Molten rock beneath Earth’s surface.

Parasitic Cone - A small cone-shaped volcano formed by an accumulation of
volcanic debris.
sill - Aflat piece of rock formed when magma hardens in a crack in a
volcano.
Vent - Anopening in Earth’s surface through which volcanic materials
escape.
Flank - The side of a volcano.
Lava - Molten rock that erupts from a volcano that solidifies as it cools.
Crater - Mouth of a volcano - surrounds a volcanic vent.
Conduit - An underground passage magma travels through.
Summit - Highest point; apex
Throat - Entrance of a volcano. The part of the conduit that ejects lava and
volcanic ash.
Ash - Fragments of lava or rock smaller than 2 mm in size that are
blasted into the air by volcanic explosions.
Ash Cloud - A cloud of ash formed by volcanic explosions.

Instructions: Refer to the lines drawn from one part of the volcano to the other.
Complete the table by supplying all necessary information. Show your solution.
Time Frame: Group Work: 35 min. Processing: 20 min.

MARK A. VALLADOLID



Line Parts Coordinates Rise Run Slope (m)
Segment (x,, x,) and (y,, y,) Y- Y, X,- X, m=
— surface to the
AB A- B-
sky
— smoke to sur-
CE - c  E
face
DF crater to base D- F-
J— inner asshes to
GH G- H-
surface
— surface to
El . E- -
magma reservoir
Note to the Teacher: At this point, be able to let the students realize that the slope m may
be solved by getting the change in the rise y and the change in the run x. The general
formula of the slope is m = % . Tell the students that some slopes may just be directly
written in fraction form. :

4* Day
General competency: Categorize slope as positive, negative, zero and undefined.

Construct a table that classifies slope as positive, negative, zero and

undefined;

Diagram slopes in various ways;

Interpret and cite implications of a positive, negative, zero and/or undefined

slopes.

Preliminary Activity:Begin the day with a game on getting the slopes of the given
coordinates. The students may be divided into 5 groups and they will be given an activity
sheet to answer. Proceed with Activity 2 still with the same groups. Processing of the
answers follows. (Time Frame: Game: 5 min, Video viewing: 5 min, Group Work: 40 min,

and Processing: 10 min.)

Instructions: Using the formula, solve for the slope of the given coordinates. Answers are
already provided below. Decipher the code to crack the answer to the question

pertaining to the history of Mount Mayon.

G KULTURA NG FILIPINAS

GABAY SA ARALING SAGISAC

ACTIVITY 1 WORKSHEET

LESSON EXEMPLAR VO
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Istorya an nagsabi na halé sakd an Mayon. Aké saréng magayon
na kaidté pa man, sentro na kan atensyon. Ngonian buhay man
gilayon ako sa bulod na daing sukol an gayon. Siisay ako?

“Legend has it that Mayon came from me. | am renowned for my
peerless beauty since centuries past. Now [ live within the
mountain that enthralls everyone. Who am 1?”

NAME (Pangaran):

12 3 45 6 7 8 9 101112 13 14 15

1 (19, -16), (-7, 15) A -4
2 (1! _-19)! (_21 _7) N _%
° (-4, 7), (-6, -4) G 0
4 (20, 8) (9, 16) M 2
5 (19, 3), (20, 3) R %
° ,0), (-11,-15) D 3
/ (19, -2), (-11, 10) A 11—2
8 6, -10), (-15, 15) G 14
9 (12, -18), (-15, -18) A 0
10 (3, -20), (5, 8) G -31—2
12 6, 12), (15, 3) o -13—9
13 9, 3), (19, -17) N -%
" (12,2, (7,9 A 8
15 (-19,12), (-9, 1) Y -2
Note to the Teacher: After the students have finished the activity, ask them to watch a video
clip about the Legend of Mount Mayon.

Video Link: http://www.youtube.com/watch?v=T-NDistjFzo
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ACTIVITY 2 WORKSHEET

Instructions: Find the slopes of the lines given the conditions below. Complete the table
and answer the questions that follow. On the graph, be able to designate your own points
and connect them to form different lines.

L

l
I
|
|
b
|
| sl

|
i.

Coordinates of Coordinates of Sign of the
. Slope
Rise Run slope
left side to right
farm
right side to trees
on the left
farm to farm
forming horizontal
line
crater to farm
forming vertical
line
Guide Questions:
1. What can you say about the slope of the line formed when you connect a
point from left to the right?
2. What can you say about the slope of the line formed when you connect a
point from right to left?
3. If a horizontal line is formed, what happens to the slope of the line?
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4, If a vertical line is formed, what happens to the slope?
5. What can you conclude about the line/lines formed given the slopes?

ACTIVITY 3 WORKSHEET
Instructions: From the data supplied in Activity 2, summarize the results in the table. (A

suggested format below is given but the groups are free to have their own format of the
table.)

Graph Slope (m) Behavior of the Graph
ex.
¥y
_w\ 4
(D
N rises from right to left
T N . negative or
o ¢ falls from left to right
N
Y
NH

Note to the Teacher: At this point, be able to develop understanding that the slopes can be
classified as positive, negative, zero, or undefined. The following concepts must be de-
duced.

A positive slope rises from left to right (from Quadrant lll to Quadrant I) or falls from
right to left (descending from Quadrant | to Quadrant Ill) where all values become
positive as solved.

A negative slope rises from right to left (from Quadrant IV to Quadrant Il) or falls from
left to right (from Quadrant Il to Quadrant IV).

A horizontal line represents a zero slope.

A vertical line represents an undefined slope.




5% Day
General competency: Infer the slopes of local landmarks and relate them to daily
life activities.
Cite practical applications of slope in daily life;
Relate slope to mountain climbing activity and the impact of the relationship
to society.

Note to the Teacher: At this point, make sure that the concept of slope and how to solve
it are already clear to the students. Before proceeding to this day’s activities, be sure that
misconceptions are corrected and all questions are answered. Allot 5 minutes to correct
misconceptions.

ACTIVITY
TOUR DESIGN

Instructions: This is a group activity (5 groups) that will test students’ knowledge on
applying the concept of slope in the aspect of tourism and in promoting Mayon Volcano
as an important landmark in Albay and the entire Bicol Region. Important data in Activity
1 should be given to the students in advance for research. Time Frame: Group Work: 40
min, Processing: 20 min.

Activity 1:

Identify the local landmarks in Albay province and give important details on their height,
base distances and other important features that you may identify. Present to the class an
analysis of their slopes and how a particular mountain’s slope influence tourism promotion.

Activity 2:

Your group aims to encourage friends to join you in a hiking activity to Mayon Volcano.
You are now on the process of drafting your plan and you are only given the following data.

Altitude: 2,462 m or approximately 2.5 km

Base Diameter: 20,000 m or 20 km

Consider different slopes and trail paths for your plan.

Present the plan to the class.

GABAY SA ARALING SAGISAG KULTURA NG FILIPINAS LESSON EXEMPLAR VOL. 2
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RUBRICS FOR RATING

POINTS

DESCRIPTION

30

Exemplary Response:
gives a complete response with a clear, coherent and unambiguous;

includes a clear and simplified diagram;

communicates effectively to the identified audience;

shows understanding of the open-ended problem’s mathematical ideas and
Processes;

identifies all the important elements of the problem;

includes examples and counterexamples; and

presents strong supporting arguments.

25

Competent Response:
gives a fairly complete response with reasonably clear explanations;

may include an appropriate diagram;

communicates effectively to the identified audience;
identifies the most important elements of the problem; and
presents solid supporting arguments.

20

Minor Flaws But Satisfactory:
completes the problem satisfactorily, but the explanation in not sufficient;

has incomplete argumentation;

diagram may be inappropriate or unclear;
understands the underlying mathematical ideas; and
uses mathematical ideas effectively.

15

Serious Flaws But Nearly Satisfactory:
begins the problem appropriately but fails to present significant parts of the

problem;

fails to show full understanding of mathematical ideas and
Processes;

makes major computational errors;

fails to use mathematical terms; and

reflects inappropriate strategy for solving the problem.

10

Begins, But Fails to Complete the Problem:
fails to explain clearly;

has unclear diagram;
shows no understanding of the problem situation; and
makes major computational errors.

Unable to Begin Effectively:
does not address the problem appropriately;

misrepresents the problem through the illustration;
copies parts of the problem without attempting to present solution; and
fails to indicate appropriate information pertinent to the problem.

No attempt to answer the problems




EXTENSION ACTIVITY:
(This activity may be given as a Research Project to the students.)

MATHEMATICAL RESEARCH
Make a research about how the changing of the slope of Mayon Volcano affects
the social and economic lives of the people living within its vicinity. Focus the discussion

on the following:

1. Introduction
1. Historical Background

Shape Shift due to Eruptions

a. Eruption Records
b. Contour/ Shape Analysis
C. Slope Shift versus Productivity
IV. Results and Discussion
(How does the changing of the slope of Mayon Volcano affect
the social and economic lives of the people?)
V. Conclusion
RUBRICS FOR RATING THE MATHEMATICAL RESEARCH
POINTS
AREAS FOR
GRADING 20 15 10 5
The paper The paper The paper The paper does
demonstrates that demonstrates that demonstrates not
the author fully the author, for the that the author, demonstrate
understands and most part, to a certain that the author
has applied understands and extent, has fully
INTEGRATION concepts learned. has applied understands and | understood and
OF Concepts are concepts learned. has applied applied
integrated into the Some of the concepts concepts
KNOWLEDGE writer’s insights. The | conclusions, learned. learned.
writer provides however, are not
concluding remarks | supported in the
that show analysis body of the paper.
and synthesis of
ideas.
The topic is focused | The topic is focused | The topic is too | The topic is not
narrowly enough but lacks direction. broad for the clearly defined.
for the scope of the | The paper is about a | scope of the
research. A thesis specific topic but the | research.
statement provides | writer has not
TOPIC FOCUS direction for the established a
paper, either by position.
statement of a
position or
hypothesis.
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In-depth In-depth The writer has Cursory
discussion & discussion & omitted pertinent discussion in all
elaboration in all elaboration in content or content | the sections of
DEPTH OF sections of the tthSt sections of runs-oh | ;he paper Qr bri(Tf
paper. e paper. excessively. iscussion in only
DISCUSSION Quotations from a few sections.
others outweigh
the writer’'s own
ideas excessively.
Ties together For the most Sometimes ties Does not tie
information from part, ties together | together together
all sources. Paper | information from information from information. Paper
flows from one all sources. Paper | all sources. Paper | does not flow
issue to the next flows with only does not flow - and appears to
without the need some disjointedness is be created from
for headings. disjointedness. apparent. Author’s | disparate issues.
COHESIVENESS Author’s writing Author’s writing writing does not Headings are
demonstrates an demonstrates an | demonstrate an necessary to link
understanding of | understanding of | understanding of concepts. Writing
the relationship the relationship the relationship does not
among material among material among material demonstrate
obtained from all obtained from all | obtained from all understanding any
sources. sources. sources. relationships.
No spelling &/or Minimal spelling Noticeable spelling | Unacceptable
SPELLING AND | 9rammar &/or grammar & grammar number of spelling
mistakes. mistakes. mistakes. and/or grammar
GRAMMAR mistakes.

Adapted from: Whalen, S. “Rubric from Contemporary Health Issues Research Paper”




