Teacher’s Guide

Title

Organelles, Cell Parts, and Their Functions

Learning Objective

By the end of the lesson, students will be able to:

1. Talk about scientists by name and laboratory
2. Learntoreadalaboratory’s websites

3. Become anexpert ontheirtopic

Students select a topic and develop a five-minute report that they will present in class. Beyond structure and
function, students must discuss current scientific research on their topic. Students record institutions, lab
websites, researchers, and contacts. This gets students talking about scientists by name and laboratory and
opens up new ways to research - reading the laboratory’s websites, and potentially contacting the primary
investigator or a post-doctoral student. Throughout the year, someone in the classroomis the "expert” about
that organelle or topic.

Alignment with NGSS

This activity aligns primarily with NGSS HS-LS1-2 by having students develop and use models to explain how
cellorganelles function together as a system, emphasizing structure-function relationships and system
interactions.

HS-LS1-2 (Primary Alignment)

Develop and use amodel toillustrate the hierarchical organization of interacting systems that provide specific
functions within multicellular organisms.

¢ Studentsidentify and model cell organelles (nucleus, mitochondria, ribosomes, ER, Golgi, lysosomes,
chloroplasts, etc.).

o Theactivity emphasizes structure-functionrelationships at the cellularlevel.

e Students see how organelles work together as a system to maintain cell function and organism survival.
HS-LS1-1

Construct an explanation based on evidence for how the structure of DNA determines the structure of
proteins which carry out the essential functions of life.

e Whendiscussing the nucleus, ribosomes, rough ER, students connect DNA - protein synthesis >
enzymes > cell function.

e Organelles are framed as part of the system that allows genetic information to be expressed.
HS-LS1-3

Plan and conduct aninvestigation to provide evidence that feedback mechanisms maintain homeostasis.

This activity was created by the California Biomedical Research Society to educate young individuals about the field of biomedical research science. Explore more science activities at SciencelessonsToGo.org.



Science & Engineering Practices (SEPs)

Developing and Using Models

e Students create diagrams, 3D models, analogies, or simulations of cells and organelles.

e Modelsrepresentrelationships, notjustlabels.

Constructing Explanations

e Students explainwhy each organelle is essential, notjust what itis.

o Cause-and-effectreasoning(e.g., “If mitochondria fail, then...”) is emphasized.

NGSS Crosscutting Concepts (CCCs)

Structure and Function

e Thewayanobjectis shaped orstructured determines many of its properties and functions.

Systems and System Models

e Thecellistreated as acoordinated system.

e Organelles areinteracting components, notisolated parts.

Disciplinary Core Ideas (DCls)

LST1.A: Structure and Function

3

o “Systems of specialized cells within organisms help them perform essential functions.’

o Thisactivity directly addresses how cell parts enable life processes.

This activity was created by the California Biomedical Research Society to educate young individuals about the field of biomedical research science. Explore more science activities at SciencelessonsToGo.org.



Organelles, Cell Parts, and
Their Function

What:

1.

Prepare and present a five-minute oral report on one of the below topics.

2. Accompany thisreport with a Poster; you may substitute a Model (lego, plaster, paper, marshmallows, etc)
forthe Poster.

Topics:

1. Ribosomes (eukaryotic vs. prokaryotic); where formed; functionin protein synthesis; also “small subunit
RNA as a tool for studying evolution)

2. Nucleus - spliceosomes, transcription RNA processing

3. Endoplasmic reticulum - protein secretion and lipid synthesis (rough and smooth)

4. GolgiApparatus - (also known as Golgi complex); role in transportation and sorting

5. Lysosomes/Phagocytosis - (and list two genetic diseases associated with lysosomes

6. Mitochondria - (including genes. Do not describe the stages of respiration. Include a disease.

7. Microtubules or mitotic spindle - Role in cell division. Do not go through stages of mitosis.

8. Microfilaments

9. CellMembrane proteins - receptors forvarious Molecules (i.e. HIV, hormones)

10. CellMembrane Proteins - transport

11. Ciliaand flagella - (eukaryotic cells only)

12. Chloroplasts (and other plastids) Endosymbiosis Do not detail the stages of photosynthesis

13. Chromosomal Structure - (Do notinclude the stages of mitosis) Include telomeres; diseases caused by
too many ortoo few chromosomes; translocation, deletion, insertion.

14. Intercellular Junctions - tight. Desosomes, gap.

15. Nucleolus - relate to ribosomes production, karyokinesis.

16. Cellmembrane phospholipids - transport, selective permeability

17. Vacuoles -rolesin plant and animal cells

This activity was created by the California Biomedical Research Society to educate young individuals about the field of biomedical research science. Explore more science activities at SciencelessonsToGo.org.



