ETSU Summer Science Program for Middle School Students

I. Chemistry activities of the program

The following four lessons are designed for approximately 20 middle school students from grade 7th – 9th to engage in physical science/chemistry. Time requirements are two mornings and two afternoons, approximately 9 hours totally. The details for each hands-on activity will be provided as supplementary materials if needed.
1. The inquiry of science

Goal: introduction of science, scientific inquiry and skills needed to conduct scientific inquiry

Background: What is science, why do we need science, and how is science investigation conducted in our world? How is it related to the way we learn science? All these are interesting yet ambiguous questions. Students are normally not clear about the definition of natural science and the scientific inquiry. Guided by the instructor students will experience the complete inquiry process through the live examples. 

Objective: After introduction on science and scientific inquiry, students will design and model the procedures of full inquiry investigations on a few hands-on activities including “Dancing Spaghetti” and “Dead Trees”.
2. Atomic structure and periodic table.


Goal: learning of the fundamental of chemistry – atoms and periodic table
Background: Atomic structure and periodic table are the very basic fundamentals of any chemistry. Learning chemistry has to start here.

Objective: Starting from brief history of the discovery of atomic structure, students will be exposed to the most common chemistry concepts including atom and sub-atomic particles, electron orbital and configuration, molecules and ions, and periodic table composition and trends. Hands-on activities here include “Paper Cut”, “Powers of 10”, “Periodic Table Game”, “Atomic Animations”.
3. Properties and changes.


Goal: learning of basic science concepts and growing interests in science
Background: Chemistry is the science investigating composition, property and change. By introducing basic compositions followed by chemical properties and changes, students will be shown an overall picture of chemistry.

Objective: Students will learn matter and phases, solutions, physical properties and chemical properties, physical and chemical changes. Hands-on activities here include “Mass and Dissolving”, “Out of ‘Thin Air’: Phase Changes”, “Elements vs. Compounds with Paper Clips”.
4. Acid and base.
Goal: learning of the most common chemicals and acknowledging science in daily life
Background: Acid and base are very important concepts in chemistry. They are among the first chemicals introduced in every chemistry class. Also, acids and bases are connected closely to everyday life so that students can have direct perceptions and experiences. 
Objectives: Covered here are definitions and identifications of acid and base, strength and reactivity, reactions and basic calculations. Hands-on activities include “Cabbage Juice Indicator”, “Acid Rain”, and “Carbon Dioxide Reactions”.
II. The module of inquiry-based hands-on instruction

It is very important that student can engage in science topics, and the instruction module used here will focus on inquiry and hands-on strategy. Thus the ideal procedure designed for all instructions, investigations and hands-on activities is: student preconception checking, experimental performance, lecturing of related topics, re-investigation and checking of understandings, group discussions, and class presentation and competitions. The specific procedure for each activity may vary.
III. Expected outcomes and evaluation of student learning

Several experimental opportunities have been provided to students when related chemistry concepts and materials are covered. The last hands-on activity – carbon dioxide reactions – could be a comprehensive investigation of all chemistry introduced so far. Students will be divided into groups with 4 – 5 students each group. Every group will be required to make scientific poster about this investigation with instructor’s guide and help. Oral presentation is also encouraged if time allowed. Both instructors and students will be the judge.
IV. Materials and resources needed.


Materials and supplies will be needed for class demonstrations and hands-on activities as listed below. Office supplies are needed for poster and oral presentation.
“Dancing Spaghetti”


One 1000-mL beaker 


10 g sodium hydrogen carbonate


45 mL 3% acetic acid


Ten 2-cm pieces of vermacelli


Water
“Dead Trees”

None. This is a simulation of scientific inquiry.

“Paper Cut”


Scissors 

Strips of paper (28 cm x 2.5 cm)
“Powers of 10”

Computer, projector and internet access. This is a video show.
“Periodic Table Game”


Computer, projector and internet access. This is an online game.
“Atomic Animations”


Computer, projector and internet access. This is software and online animations.
“Mass and Dissolving”


10 g sugar

10 g salt


5 g copper sulfate


400 mL beaker


Water
“Out of ‘Thin Air’: Phase Changes”

A few mothballs (active ingredient para-dichlorobenzene)

Two glass jars with tight-fitting lids

Small plastic lid or bottle cap (must fit inside lid of glass jar)


Ice


Water

1-tablespoon measuring spoon
Food coloring

Gloves

Spoon or spatula

Hot tap water


Two shallow dishes
 “Elements vs. Compounds with Paper Clips”


100 paper clips of each color: yellow, red, black, green, blue, and purple

50 transparent plastic sandwich bags
“Cabbage Juice Indicator”

One small head of red cabbage

Large glass measuring cup 


Blender or chopping knife 


Strainer and coffee filters 


2 large glass bowls 


Glass or plastic jar with lid 


Eye dropper or turkey baster 


Household products such as orange juice, vinegar, milk, soap, baking soda, stomach antacids, 
lemon/Lime juice, window cleaner, bleach, laundry detergent, aspirin tablet 

“Acid Rain”

Five small bowls


Five est tubes


Five spoons or stirring rods 


Marker


Test tube rack


A few chalk, soil and nails


Vinegar

Distilled water


Measuring spoons and cups or graduated cylinders


Dropper


Plastic wrap


Red cabbage indicator (from previous experiment)
“Carbon Dioxide Reactions”

Measuring cup or graduated cylinder


Distilled water


Three 250-mL Erlenmeyer flasks with stoppers


Marker


Spoon or spatula


Turmeric (a powdered spice)


Measuring spoons


Vinegar


Colorless household ammonia solution

Powdered laundry detergent
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