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Scientific Method

Standard
Investigation and Experimentation

1. Scientific progress is made by asking meaningful questions and conducting careful
investigations. As a basis for understanding this concept, and to address the content
the other four strands, students should develop their own questions and perform
investigations. Students will:

Concepts
a. select and use appropriate tools and technology (such as computer linked probes,
spread sheets, and graphing calculators) to perform tests, collect data, analyze
relationships, and display data.

b. identify and communicate the sources of error inherent in experimental design.

c. identify discrepant results and identify possible sources of error or uncontrolled
conditions.

d. formulate and revise explanations using logic and evidence.

f. distinguish between a guess, a hypothesis and a theory as these terms are used in
science.

g. recognize the use and limitations of models and theories as scientific representations
of reality.

k. recognize the cumulafive nature of scientific evidence.,

. analyze situations and solve problems that require combining concepts from more
than one topic area of science and applying these concepts.
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A Rising
Investigatiocon

Holes in bread.

Alecia worked every afternoon with her
parents in their restaurant. She made the
dough that was cooked inte the yummy rolls
thet everyane loved.

Experiment 1 :

One day Alecia's friend Robert was at
the restaurant helping her. She teld him to
mix the traditional yeast mixture of B
grams sugar in 20C mL warm water and to
put 2 packages of yeast powder into the
solufion. About 15 minutes later the mixture
had a thick foamy layer on top.

"WOW" he said. "What is this stuff?

*It is the air that makes the bread
‘rise.” Replied Alecia. “You can tell because of
the holes in the bread. The rolls made with
the traditional yeast mixture and allowed
fo rise in a warm place are meist and
fluffy.”

Robert was skeptical. Since he was
mixing up some new dough, he decided to
bake it without the yeast mixture and sure
enough, the bread was flat & hard after it
was cooked.

Experiment 2: Intrigued, Alecia and Robert
decided to try again.

This time they each measure out each
ingredient and mixed up their own batches
of dough. Alecic and Robert added the
foamy yeast mixture to each bowl.

They made nice little rolls and Alecia
set hers in a warm closet for 30 minutes.
Robert was in a hurry and baked his right
away. Before they put Alecia's rolls in the

oven they noticed that the rolls that were

tall and springy. Once baked, Robert's rolis
were hard and dry and Alecia’s rolls were

moist and fluffy. Many little holes could be
seen in bread when you broke Alecia's rolls
apert.,

Txperiment 3

Robert was perplexed. What was
causing the bread to be so different? They
had both added the same things. They came
up with the following plan.

First they made a mixture of exactly
the same dry and wet ingredients in one
bowl. They divided the mixture info three
containers. Into the first bowl they edded
the traditional mixture of water, sugar and
yeast. Intc the second bowl they added oniy
dry yeast, and into the third bowl they add
nothing et all. Again they made little bails
and placed them on the pan. They both set
them aside in the warm closet for 30
minutes and then baked them in the same
oven for the same amount of time.

This time the rolls that had been
made with the traditicnal mixture came out
fluffy and moist. The mixture that had been
made with the dry yeast got a little fluffy
but was still quite flat. The rolls that had
been made with no yeast in them were flat &
hard.

Much to Alecia's father's dismay, they
repeated the test 5 fimes and got the
following information. Sadly, they ran cut of
ingredients and the restaurant ran out of
light, fluffy, moist rolis.

Data table for Experiment 3

Trial | Traditional | Dry Yzast No yeast N
1 Moist/fluffy | Quite flat | Flat & hard
2 Moaist/fluffy | Quite flat | Flat & herd
3 burned burred burred
4 | Moist/fiuffy | Quite flat | Flat&herd |
5 Flat & hard

Moist/fluffy | Quite flat
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