PRINTABLES

SECONDARY MATHEMATICS « PROJECT-BASED LEARNING UNIT

Right Triangle
Trigonometry

Surveying & Indirect Measurement

A 3-5 day, hands-on Project-Based Learning unit that rebuilds conceptual understanding of right triangle
trigonometry through authentic indirect measurement. Designed for RTI Tier 2 intervention, this

resource pairs concrete, real-world stations with explicit vocabulary instruction, scaffolded I do / We do /
You do procedure cards, an error-correction protocol, and progress-monitoring exit tickets — including a

Tier 3 modified version.

GRADE BAND INTERVENTION DURATION STATIONS

9-11 RTI Tier 2 3-5 days 4

Clinometer e Similar Triangles ¢ Shadow Method e Tangent Ratio e Angle of Elevation e Inclinometer e Slope ¢ SOH CAH
TOA
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Pro Tip — Reading the Clinometer

Reading the angle: When you sight up through the straw, the string swings to a new position. Read the protractor
value where the string crosses the scale. Angle of elevation = |90° — reading|. For example, if the string reads 58°,
your angle of elevation is 90° — 58° = 32°. Many teachers prefer to re-label the protractor in advance so the reading

is the elevation angle directly.

Part B — The Measurement Model

tree height

d-tan(0)

he (eye height)

d (distance to tree)

Figure 5.2 — The geometry of a clinometer height measurement. The total tree height = eye height + (distance x tan 0).

The Height Formula
Master equation:

height = h et d x tan(0)
where he o height of the observer’s eye above the ground, d = horizontal distance from observer to the base of the

object, and 6 = angle of elevation to the top.

Part C — Procedure Card (I do/ We do / You do)

‘ I DO (Teacher models)
The teacher selects a pole, stands at a marked 10 m distance, sights the top through the clinometer, reads the string,
computes the elevation angle, and calculates the height aloud at each step. Students observe only.

° WE DO (Guided practice)

The class moves to a second object. A student volunteer holds the clinometer; the class chorally supplies each step as
the teacher prompts: “What do we measure first? ... Which ratio? « What do we substitute?” The teacher records

data on the board and all students copy it into their data sheet.

m UM PRINTABLES Page 14

PRINTABLES Premium Educational Resources Right Triangle Trigonometry PBL o RTI Tier 2















WHAT'S INSIDE THE FULL RESOURCE

Right Triangle Trigonometry PBL

Surveying & Indirect Measurement e RTI Tier 2
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A 36-page PBL unit built around four real-world measurement stations and structured intervention supports.
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PAGES STATIONS

COMPLETE TABLE OF CONTENTS
a Teacher Overview & Implementation Guide

Obijectives, recommended 3-5 day pacing, materials, and assessment
architecture.

RTI Tier 2 Framework & Scaffolding
Targeted intervention framework, three design pillars, and gradual release.

Vocabulary Pre-Teaching with Visual Anchors

Triangle vocabulary cards plus angle-of-elevation/depression anchors and
self-check.

Concept Refresher — Trigonometric Ratios

SOH CAH TOA, reference-triangle visuals, tangent focus, and worked
examples.

Station 1 — Tree Height with a Clinometer
Build, calibrate, measure, record, solve, and check using tangent.

Station 2 — Building Height via Shadows
Similar-triangle shadow method with tangent verification.

Station 3 — River Width
° Tape-and-straw sighting method with a congruent-triangle proof.
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EXIT TICKETS SECTIONS

Station 4 — Slope of a Ramp or Staircase

Measure rise/run and angle, connect slope to tan(6), and compare with the
cited accessibility standard.

Detailed Solutions — Exit Tickets & Worked Examples
Step-by-step solutions for all four exit tickets plus calculator-error reference.

Tier 3 Modified Version — Reduced Ratios, Calculator-Supported

Sin/cos-only pathway, simplified station set, worked examples, and a
calculator frame card.

Error-Correction Protocol

Four-step correction routine plus six common trigonometry errors and targeted
fixes.

Student Reflection
Eight reflection prompts plus a next-step goal-setting page.

Real-World Trigonometry Careers

Eight career profiles, career-connection writing prompt, and a history
connection.

THE FULL RESOURCE ALSO INCLUDES

Student data-recording materials, station procedure cards, worked examples, four exit tickets, detailed solutions, a calculator-error quick reference, the Tier 3

modified pathway, error-correction routines, reflection, and career-connection activities.

EXPLORE THE FULL 36-PAGE RESOURCE
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