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The CRISPR Quest (CRISPR Basics) Teacher’'s Guide

1. Lesson Overview and Objectives

Learning Intentions
Students will understand what CRISPR/Cas9 is, how it works as a gene-editing tool, and
why it is important for science and society.

Success Criteria

By the end of this lesson, students should be able to:

- Describe the basic structure and role of DNA.

- Explain how CRISPR/Cas9 can edit genes using guide RNA and Cas9 “scissors”.
- Identify one real example of how CRISPR is used in plant science.

Lesson Flow (45 minutes)
Pedagogical Model: Engage — Explore — Explain — Reflect

2. Preparation
Materials Needed:

Printed handouts: Paper CRISPR model kit per student/group
Scissors, tape or glue

Projector/Computer with PowerPoint

Markers/pens for labelling

Exit ticket slips

3. Lesson Breakdown (Slide-by-Slide)
Warm-up & DNA Recap
[Slides 1-3] = 2 min

Introduce. Title, class, quick DNA double helix recap.



Teacher Prompt. “Who remembers what DNA looks like? What does it do?”

If students are unsure, reinforce that DNA is a double helix carrying genetic instructions.
[Slide 4] = 3 min

Question. “What comes to mind when you hear the word CRISPR?”

Ask students to write their words or ideas on sticky notes and place them on the board.
Once all students have contributed, facilitate a brief discussion where students explain their
choices. Encourage them to share why they selected certain words and how they relate to
the topic.

What is CRISPR?

[Slides 5-8] — 5 min

Presenthow CRISPR works:

“CRISPR/Cas9 is like molecular scissors guided by a GPS to cut DNA with precision.”
Ask. “Why might scientists want to cut DNA at specific spots?”

Connect Discuss disease, crop improvement and research.

Reinforce “The ‘scissors’ part is Cas9; the ‘map’ is guide RNA (gRNA).”

[Slide 9] = 5 min

Case Studlies. Give quick highlights (rice yield, marsupials, medicine, mammoths).

Mini-activity. Discussion: pick a favourite example and share why it’s interesting or
surprising.

(Slides 10-15, Paper CRISPR Activity - 20 min)

[Slides 10-12] = 10 min

Narrative build-up:

Introduce OsGRF4 as the “growth helper” gene.

Explain microRNA (brake), CRISPR cutting the “brake,” and results.
Show before-and-after DNA sequences on screen.

Ask. “What happens if we remove the brake?”

Answer: The OsGRF4 gene becomes more active, causing the plants to grow more (As
this extra activity helps rice plants produce larger grains, higher yields, and bigger plants).



moow>

[Slides 13-17, Model Building Steps] = 10 min
Walkthrough model instructions step-by-step:.

Cut out all your pieces

Add tabs to Cas9 (“pockets”).

Slide guide RNA into pockets.

Match guide RNA to target DNA.

CUT and repair the DNA, adding random base pieces for mutation.

Teacher tip. Demonstrate step 1 manually in front of the class or under a projector before
students start.

Check for understanding:.

Walk around, ask students to explain what each part (Cas9, gRNA, target DNA) represents.
[Slides 18-20, Reflection & Wrap-up] — 15 min

Show the comic, ask: “Can someone explain the core idea of CRISPR in one sentence?”

Exit Ticket. “One thing you found interesting, and one question you still have.”

5. Key Questions to Ask Throughout
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“What is the purpose of guide RNA (gRNA)?”
“Why do we need the Cas9 protein?”
“What could happen if we cut DNA in the wrong place?”

“How could gene editing affect what we eat?”

Closure & Review

Recap main concepts verbally.

Collect exit tickets.
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The CRISPR paper model was adapted from
https://www.eyh.cornell.edu/more/worksheets/SNIPSNIPGenetics2.pdf

9. Further resources

https://www.biointeractive.org/sites/default/files/media/file/2020-02/CRISPRPaperModel-
Educator-act.pdf
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