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INTRODUCTION

Education in the twenty-first century is expanding in many new and exciting ways due to
the impact of technology on our society. Modernized classroom utilize various multi-
media formats to educate all students at primary and secondary levels previously
available only to students in institutions of higher learning. Dissemination of this
technology will produce more academically sound students better prepared to handle the
challenges and rigors of college, graduate studies and beyond.

The process of learning in and of itself is not complicated; however, any classroom in
America may contain students with several very unique learning styles at different ability
levels. Each year educators provide instruction to convey their content area on level to
the general class while addressing the above and below level students. Current advances
in multi-media empowers educators by allowing them to tailor specific lesson plans to
supplement the learning needs of all students in a classroom regardless of their ability
level with respect to the content area. Learner-centered education is further enhanced by
the use of technological resources. Student-driven assimilation of the content area is the
goal of learner-centered education and multi-media assists the educator in achieving this
goal by engaging more sensory learning modalities. This increases more on-task behavior
leading to improved student learning.

Capturing and maintaining students’ interest in the content area has been a major
objective of educators for some time now. Using multi-media structured learner-centered
environments can benefit educating “at-risk” students in addition to mainstream students.
“At-risk” students enjoy learning exercises that allows them physical involvement and
the ability to manipulate things with their hands. Merging of this instructional strategy
with this specific instructional resource will mentally engage the “at-risk” students via the
main three sensory learning modalities (auditory, tactile, and kinesthetic) thus prompting
self-involvement in the learning activity. Thus, introduction and utilization of various
forms of multi-media such as graphing calculators, computers, and other various
interactive technological manipulatives should form the foundation of the educator’s
class activity within their lesson cycle.

Multi-media captures the student interest visually first, aurally second, and
kinesthetically last. All three sensory learning modalities are utilized by integrating
multiple disciplines; however, science instructors are implementing Texas Instrument—83
(TI-83) graphing calculator in a data collection capacity and the math instructors are
teaching the students how to manipulate this data on the calculators. Integration of TI-83
graphing calculator into the classroom by Houston Urban-Learning Initiatives in a
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Networked Community (HU-LINC) is currently underway in the Houston Independent
School District (HISD). Our students will enjoy the benefits of possessing this knowledge
prior to entering college. They will know how to collect data gathered from various
probes, manipulate and transform it mathematically on a graphing calculator, a computer
(spreadsheet), and eventually on a palm pilot (PDA). Students enjoy using manipulatives
for many reasons but the ability for the student to handle and operate the teaching
instrument ranks very high; and we will use this interest to develop long lasting interest
in scientific edification.

BACKGROUND

Special curriculums have been created to address the particular needs of students
appearing more than one standard deviation above and below the mean on the bell curve.
However, this curriculum unit was created to promote interest in science of the average
student classified as “at-risk.” Math and science (disciplines requiring a certain depth of
concentration, focus, and analytical thinking) are two subjects which do not readily
appeal to the at-risk student primarily due to the high level of mental focus and task
commitment required. Nevertheless, educators must develop teaching strategies directed
towards addressing the particular needs of at-risk students in math and science.

Classification of a student as at-risk does not and should not equate with low-
academic potential. In many instances, at-risk students’ academic performance may fall
within the low performance or even failing range in some instances; however, in some
cases their academic record reflects low task commitment more rather than academic
ability. One strong indicator of this phenomenon reveals itself during the review of the
TAAS results; where the so-called at-risk student either passes all parts of the Stanford 9
and/or TAAS tests or even gains academic excellence, despite a lack of participation in
class work, homework, projects, and/or testing.

At-risk students generally lack the ability to initiate, sustain, and complete the
learning process. In a more general sense, these students’ task commitment teeters on the
low-end of acceptability. I define these kids as belonging to the “Polaroid Generation.”
The Polaroid Generation refers to a particular type of student with a very low Emotional
Quotient (EQ) irrespective of their Intelligence Quotient (IQ). Unlike the IQ test, the EQ
test measures the ability of a person to defer gratification instead of measuring the fund
of knowledge of the person. The EQ test shows a stronger correlation to a person’s
success in life as an adult than the IQ test. Unfortunately, standardized testing dominates
as the primary method of evaluating a student’s progress.

Students whom I include within the Polaroid Generation display certain
characteristics demonstrative of low levels of maturity within their age group. The
concept of the Polaroid Generation is derived from my experiences with my Polaroid
camera. The Polaroid camera’s claim to fame extends from its capacity to generate a
picture on demand within minutes. The behavior of youth of today reflects this
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increasingly impatient trend, which seeks and expects grandiose rewards with minimal to
zero effort input. In the classroom this mentality expresses itself when students place
greater emphasis on the grade obtained in the class instead of placing this emphasis on
developing the student’s competence level in the respective educational discipline.

As we progress further into the Information Age within America, we are becoming a
nation who wants and expects everything to occur at this very instance and to our very
own whim. Instant gratification without any effort; we do not care how we get what we
want...we just want it, now! Unfortunately, a good education is something one must earn
and it truly begins after high school. Acquiring one requires a modicum of dedication and
perseverance in addition to the development of critical thinking skills. Nonetheless, the
educational system is falling behind in its attempt to meet the needs of the at-risk students
as evident in the increasing number of students repeating their high school freshman year
and the concurrent decrease in the matriculation rate from high school in general.

This problem translates directly into difficulties with the presentation of the science
content via direct instruction. Another feature common to the Polaroid Generation is the
microwave-like attention span. Once engaged in a project with a problem to solve these
students will work extremely hard for short periods; then they will stop. If they reach an
impasse they will let their frustration levels dominate them resulting in immediate
abandonment of the current assignment. Sometimes extending deadlines work and in
other cases it does not. Next, at-risk students will spend more energy on securing an
answer — for some, any answer — from a neighboring peer rather than trying to determine
a solution to the problem for them. Low attention levels of at-risk students increase the
off-task time for themselves and the surrounding peer population regardless of the
academic capability of students involved.

The majority of the student population from M.C. Williams Middle School (HISD) is
from economically and socially disadvantaged households. Many of our at-risk students
face tremendous challenges unknown to prior generations just ten years ago. Some of the
current problems faced by the educational system stems directly from the unusual
circumstances present in the at-risk student population. For example, is it unrealistic to
expect a student to focus on learning content mastery in each discipline when this same
student must fend for him/herself, outside the school environment, due to the absence of
proper parental involvement and/or no support or guidance from the extended family
either? For many students, immediate survival on a day-to-day basis is definitely
prioritized over reaching any long-term educational goals (which require stable
environments) such as completing the high school curriculum and matriculating into an
institution of higher learning. Premature exposure to the hash realities of life at an
increasing young age takes a toll on these students and negatively impacts the ability of
the at-risk students to succeed most poignantly in secondary and more recently in the
primary educational arena. The influence of these negative factors severely hinders their
present and future academic and social achievements.
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In the process of addressing the non-academic needs of at-risk students, public school
system systems must responded seriously by instituting new and creative support
mechanisms aimed at meeting the non-academic needs, as needed, in an effort to raise the
matriculation rate of this population of students. However, at present, a large gap exists
between what each particular at-risk student needs to ensure his or her academic success
in the modern classroom still exists. It is this critical juncture where the instructional
teacher can help lessen the negative factors, accentuate the positive factors imposed on
the at-risk students, and narrow the educational deficiencies. In doing so, we lessen this
gap by increasing their competence in their respective discipline. In providing creative
instruction aimed primarily to capture, sustain, and invoke critical thinking skills
(analysis, synthesis, and evaluation) while engendering self-directed learning educators
give the tools essential to bridging the educational gap for the at-risk students; thus
empowering them with the ability realize their academic dreams now with assistance and
in the future alone.

TEACHING APPROACHES

Teaching at-risk students the fundamentals enabling them to succeed in our nation’s
institutions of higher learning is the task. Traditional science and non-science pedagogy
unfortunately does not capture enough of the learning interest of the at-risk students, in
addition to some of the mainstream students likewise. New and more innovative teaching
methods must be explored and implemented into each classroom. In order to achieve this
goal, educators must connect mentally with all students in a profound way through the
three major sensory modalities. Educating our students within the backdrop of current
technology is the perfect means of capturing the sincere interest of the at-risk students’
attention and redirecting it towards mastering the objectives at hand. Current
technological advances in areas of software and hardware affords today’s primary and
secondary students the opportunity to develop their computing skills previously
privileged only to undergraduate and graduate students.

Changing the current popular method of teaching science by formally introducing the
content theory followed by performing various experiments in a laboratory setting to its
inverse will assist in capturing the attention of the at-risk students. Many at-risk students
are simply bored with traditional teaching methods due to numerous reasons, hinting
towards apathy-related boredom. Inversing the presentation of the same information will
contribute to increasing content retention. As stated before, at-risk students sometimes
have lower attention spans than mainstream students and find difficulty in maintaining
focus in a classroom setting requiring increased levels of analytical thought. Varying the
learning modes can exert an influence on any student’s attention span ultimately
impacting their ascent on the learning curve upwardly. Children by nature are explorative
and thus enjoy learning about the world around them kinesthetically. Thus, beginning
with the laboratory exercise instead of the theory should assist in capturing the interest of
the at-risk students and others who enjoy moving while learning.
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Active participation by the at-risk student gives them the opportunity to explore and
learn on their own terms and in their own learning mode. Independence with respect to
learning allows students to see themselves as a part of the educational process instead of
an institutionalized victim of the educational process. Too many times we expect students
to absorb and organize information in the fashion we were taught. Educators sometimes
revert to primitive low-level teaching styles because it enables them to guide and check
large numbers of students’ progress quickly. Unfortunately, this method of teaching
dampens the student’s ability to learn and does not challenge them to grow.

For example, instead of explaining the scientific basis and mathematical theory
behind acids and bases, an educator can teach these same concepts to secondary students
by giving the students pH probes and the TI-83 graphing calculators and asking them to
measure some common household items first. Next, the educator can give the cooperative
learning groups a series of laboratory exercises designed to generate sufficient data to
create a science report. After assisting the students develop their reports, the educators
can now present the theory to the students explaining the observations of the laboratory
exercises, check for mastery, adjust, reteach, extend where necessary, and close the
lesson.

In following protocol, the student is afforded the opportunity for self-exploration in
the laboratory setting and in the lecture setting. Capturing of their interest sincerely
should produce a flow of questions from our students indicative of their inquisitive side.
The TI-83 graphing calculators engages the student kinesthetically and visually, thus
providing something for them to manipulate and see concurrently. The calculators
produce certain sounds, thus a minor form of auditory stimulation occurs too. As one can
see, this technique captures the student’s interest from a right brain approach. From this
critical point, segue to the lecture introducing the theory to the students as a means of
providing the logical reasoning directing the observed controlled laboratory phenomena
captures the student’s interest from the left side of the brain. The latter represents
auditory stimulation and the most popular method of instruction in our institutions of
higher learning. Educators must use any method successful in their classroom to convey
the content; however, preparing the students for success at the next level will depend on
conveying content via a left-brain approach to the secondary student.

As stated earlier changing the sequence of the teaching strategy leads the at-risk
student to participate more in the learning process of his/her own accord by encouraging
him/her to look within themselves first for answers and then secondly look outside of
him/herself (towards the educator) for resolution(s). Self-induced learning as exemplified
in “Learner-centered” education places the onus of learning on the student through
his/her own free will. The old axiom of leading the horse to the water but being unable to
make it drink exemplifies our current situation; yet, this is circumvented by with the old
carrot or sugar cube remedy. Educators must convince the horse prior to seeing the
trough that it is truly thirsty and needs to draw from the wisdom of their knowledge.
Therefore constructive kinesthetic and visual enticement followed by auditory and visual
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reinforcement should solidify an intergraded mental correlation between the laboratory
exercise and its supporting theory. This kind of experience should create points of
references for at-risk students to build a solid educational base to move forward in life
and expand upon.

ENZYME KINETICS

Mixing chemicals (reactants) together under the proper condition elicits the creation of
newly formed products. Thousands of reactions involving enormous enzymes occur in
the human body contributing to maintaining homeostasis, and thus life, every single
minute. Many of these reactions would not occur under standard or normal conditions.
However, various catalysts assist increasing the velocity of these reactions thereby
increasing the efficiency of the chemical reactions occurring the human body.

Velocity of a reaction alludes to the speed of its reaction. Speed is a terminology
referring to the distance traveled divided by the time it takes traverse that distance.
Simply stated, speed is the change in distance associated with a change in time. Speed is
one form of rate. In chemistry, we do not use the terminology referenced as speed
because we are not measuring this kind of change. The kind of change measured in a
chemistry lab is termed the reaction rate. As reactants are mixed, they undergo chemical
changes to produce new substances. Chemists measure these kinds of conversions.

Conceptually speed and reaction rate are akin to each other; however, they denote two
different phenomena in science. Take for example, two moving cars referred to as car #1
and car #2 traversing a certain distance (50 miles) between point A and point B. The
speed or rate is represented by the time it takes for each car to pass from point A to point
B. Each car travels at different rates (speed). Car #1 covers the distance between points A
and B in one hour, whereas, car #2 covers this distance in two hours. Thus car #1 and car
#2 have different speeds and thus different travel rates. Car #1 moves at a speed of 50
mph while car #2 moves at a speed of 25 mph. Like the two different cars, different
chemical reactions occur or proceed at varying rates also. Reaction rates of chemical
reactions focus on the conversion of reactants into products and/or vice versa (William,
532).

Reaction rates in living organisms are critical to their survival. Hindering reaction
rates can literally determine whether a living organism can respond quickly enough to
avoid death. In order for a chemical reaction to occur the reactants must meet certain
qualifications. Every chemical reaction must posses enough energy to pass through the
transition state in order to form the products. Spontaneous reactions are the reactions in
possession of the activation energy required to completely transform the reactants into
products without any thermal or kinetic input from an outside source. These reactions are
usually exothermic in nature additionally.
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Creation of the new substances from the initial substrates requires achieving several
conditions first. Satisfaction of the following conditions permits a chemical reaction to
proceed to resolution. First, the thermal (kinetic) energy of each participating particle
must be greater than the energy of activation. Each particle must contribute some kinetic
energy to the formation of the activated complex to raise the overall kinetic energy above
that of the energy of the initial reactants prior to mixing. In doing so, the overall kinetic
energy of the activated complexes meet or exceed the energy of activation. At this point,
the activated complexes must meet two more additional conditions.

Secondly, each activated complex must have the proper orientation at the moment of
collision with another sufficiently energized activated complex. Ideal orientation of the
sufficiently activated complexes at the moment of collision permits meshing of the
respective valence electrons needed to weaken the initial reactant bonds (Davis, 553).
Improper impact orientation of the each molecule prevents bond disruption leading to
repulsion of one molecule by the other (533). Nevertheless, two or more properly
energized, orientated activated complexes must meet one final condition.

The last and final condition required for transformation of reactants into products is
effective collision (533). The thermal energy locked in the bonds of the activated
complexes exceeding the energy of activation sufficiently dissolve and form new bonds
(533). As the new product bonds are formed, the activated complex de-energizes by
expelling the excess kinetic energy in its thermal form. One can now appreciate why
most spontaneous chemical reactions are exothermic in nature.

Four main factors affecting reaction rates are temperature, concentration, particle
size, and catalyst (William, 536). Chemical kinetics is the study of reaction rates and its
reaction mechanisms of chemical reactions. This field of chemistry concerns itself with
the various factors influencing the change in the concentration of reactants per unit time.

Increasing the temperature of a closed system containing a chemical reaction
increases the reaction rate significantly. Likewise, the contra positive decreases the
reaction rate. Referring to the collision theory discussed above provides the reasoning for
this finding. Each activated complex requires a defined quantum of kinetic or thermal
energy equal to or greater than the activation energy necessary to break the reactant
bonds in preparation for forming the product bonds. An increase in thermal energy yields
an increase in kinetic activity for each particle thereby increasing the particle collision
frequency leading to an increase in product formation. Beginning near room temperature,
the reaction rates of many common reactions roughly double with each 10 K rise in
temperature (Davis, 539).

Increased concentration of reactants for the forward reaction or products for the
reverse reactions increases the reaction rate, also. Again, the collision theory provides the
rationale for this observation too. Higher concentrations of substrates lead to increased
collision frequency. Like temperature, increased collision frequency of properly
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energized and orientated activated complexes results in more product formation through
dissolution and formation of reactant and product bonds. This basic concept is conveyed
to young science students with the burning candle experiment. A short candle is burned
producing a small flame in an open system with an unlimited supply of oxygen (less than
20%) via the air. Next, the instructor burns the same candle but this time the system is
closed restricting the supply of oxygen. Eventually, the oxygen in the system dissipates
and the combustion reaction with oxygen is unable to proceed further resulting in
extinguishing the small flame. Conversely, supplying a closed system with pure oxygen
(100%) enables the combustion reaction to proceed at a higher than normal rate yielding
a larger flame initially; however, the flame ceases once the oxygen molecules are
consumed in the combustion process.

Most chemical reactions proceed at a slow rate; however, addition of a catalyst
greatly increases the reaction rate. A catalyst is a substance that changes the reaction rate
of a chemical reaction but it itself is not consumed or destroyed in the reaction and retains
its identity at completion of the reaction. In a chemical equation the catalyst is placed
over the yield sign signifying its distinction from the both the reactants and the products.
Decreasing the activation energy for any chemical reaction results in an increased
reaction rate and product formation. One speculation about the reason for the efficacy of
catalysts suggests the formation of an alternative activation-complex that follows a
significantly lower activation energy pathway (Davis, 540).

Most catalysts are metals and only very small amounts are necessary to increase
reaction rates tremendously. Catalysts are extremely important to human biochemistry
and responsible for thousands of reactions occurring daily which are impossible under
normal conditions. Inhibitors are substances capable of negating the effects of catalysts.
Presence of an inhibitor can decrease the “speed” or reaction rate of a chemical reaction
thus counteracting the effects of the catalyst. In some instances, it is possible for an
inhibitor to completely cancel out the catalyst’s effect on the reaction rate. This
mechanism is the basis behind why poisons works. Snakes inject their prey with venom
aimed at disrupting critical biochemical reactions thus making them more susceptible to
attack.

Maximum surface area allowing the greatest contact occurs between reactants is ideal
as appreciated in homogeneous reactions (involving two fluid phases). Under these
conditions, reactants and catalytic particles interact with high degrees of contact. On the
other hand, heterogeneous reactions (between fluid phases and solid phases), depending
on the presentation of the solid phase, displays large variations in its influence on
reaction rates. Consider the catalytic role of Platinum in producing water from elemental
hydrogen and oxygen at room temperature. Placing one cm® unit of platinum will
increase this chemical reaction rate significantly via the aforementioned alternative
activated-complex.

67



Placing ten one mm’ units of platinum in this same chemical reaction will increase
the reaction rate even further than the first scenario. However, placing a pulverized
powder version of platinum equal to the mass of the platinum in the second scenario will
increase the reaction rate even more significantly. This last scenario represents the
increased surface area ratio of the catalyst to the reactants providing the maximum
amount of interaction between the catalyst and the activated complexes within solution.
This phenomenon represents basic colligative property where the enhanced reaction rate
increases directly proportionally to the increased particle-to-particle interactions.

In chemistry, any basic reaction can proceed in one of two directions. The chemical
equation below shows the products C and D created from the reactants A and B. The
forward direction is defined as the combining of substances A and B (synthesis) to create
two newly formed substances C and D. The reverse reaction proceeds in the opposite
direction where the products C and D decompose back into the reactants A and B.

Reversible reactions are capable of proceeding in the forward and the reverse
direction simultaneously (see below). However, non-reversible reactions are incapable of
decomposing back into the original reactants. Some reactions are impossible. For
example, applying heat or flame to a piece of paper will cause the paper to burn until ash
is formed. Creation of a new substance, the ash (the product), signifies a chemical change
by the change in the physical properties possessed originally by the paper; however, ash
cannot convert back into paper.

aA +bB € cC+dD
(reversible reaction)

eE +fF 2 gG + hH
(non-reversible reaction)

As mentioned earlier, reaction rates for specific chemical reactions differ according to
the particular involved chemicals in question. In a reversible reaction, the reaction rates
for the forward reaction and the reverse reaction usually differ as each reaction occurs
simultaneously.

Once substrate interactions begin, the chemical reaction will proceed towards
completion. When considering irreversible reactions/processes, all of the reactants
convert themselves into products via the forward reaction solely. Irreversible reactions do
not have a reverse reaction, thus these kinds of chemical reactions do not achieve a state
of equilibrium. Irreversible reactions only proceed towards conversion to the products.
Reversible reactions, on the other hand, have both a forward and reverse reactions where
the reactants are converted to products and products are converted to reactants
simultaneously.
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Co-ocurrent exchange between the formation and/or disassociation of the products
and the reactants establishes a dynamic-state with respect to equilibrium. Each chemical
reaction determines its own equilibrium state based on the reaction rates of both the
forward and reverse reactions. Forward and reverse reaction rates are usually different
thus; either the reactants or the products are favored once equilibrium is reached. In our
example below, three short arrows represent a predominance of the products over the
reactants. This signifies the rate of the forward reaction is greater than the rate of the
reverse reaction. Normally, two arrows are used and the longer arrow represents which
side of the equation predominates.

aA+bB <>->-> cC+dD
(a basic chemical reaction)

The equilibrium, Keq, is a valued derived from multiplying all the products of the
reaction raised by their coefficients then dividing that value by multiplying all the
reactants of the reaction raised by their coefficients. The formula for the equilibrium
constant is written below.

Keq =[CI°x [D]/ [AT'x [B”
(equilibrium formula based on basic chemical reaction)

Thus, a numerical value is derived from which chemists are capable of assessing
pertinent information from. If the forward and reverse reaction rates of a chemical
reaction were equal, then K¢y would equal one (=1). This implies equity in the amount of
products and reactants once the reactions reaches equilibrium suggesting the forward
reaction rate matches the reverse reaction rate. When the forward reaction predominates
over the reverse reaction the K4 value is greater than one (>1) indicating more products
existing at the state of equilibrium. Likewise, the contra positive position, where the Kq
is less than one (<1) indicating more reactants present at equilibrium. Equilibrium
constants for any given reversible reaction, within a closed system, do not change unless
the conditions of the enclosed system are changed.

K¢q= 1, neither products nor reactants favored at equilibrium
Keq> 1, products favored at equilibrium
K¢ < 1, reactions favored at equilibrium

Changing the conditions of a closed system will impact its K4 either positively or
negatively thus changing its numerical value. As such, the new conditions will again seek
a new equilibrium “set point.” The chemical reaction’s new “set point” will be
determined by the “changed conditions.” In chemistry, the principle explaining this
phenomenon is called Le Chatelier’s Principle. Le Chatelier’s Principle stipulates that a
dynamic system changes in response to stresses imposed upon it. By definition, this
principle applies only to reversible reactions. The reversible reaction adjusts itself
according the type of stress imposed on it. Generally, the following stresses are capable
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of evoking change in the equilibrium constant: 1-concentration (of reactants), pressure,
and temperature (Davis, 562-64).

According to Le Chatelier’s Principle, a chemical reaction will readjust itself to
relieve the stress by forcing the chemical equation away from the side of the equation to
the stress is applied (William, 541). Considering the specific example (below) of the
synthesis of ammonia, introducing more nitrogen and/or hydrogen (reactants) changes the
initial conditions of the system. The disturbed system responds to the left-sided stress by
creating more ammonia (product). Conversely, introducing more ammonia, on the right
side of the equation, will promote its decomposition to elemental nitrogen and hydrogen.
Thus allowing the system to relieve the stress imposed upon it. With respect to the non-
specific example below, increasing or decreasing pressure or heat on either side of the
chemical equation will shift the reaction to the opposite side of the arrow shifting some of
the pressure away from its point of origin.

(specific example)

(+/-)Pressure (+/-) Heat + reactants €< —> products (+/-) Heat (+/-) Pressure
(non-specific example)

As previously shown, the speed at which a chemical reaction proceeds can critically
impact the survivability of a living organism. Biochemical reaction rates within an
organism must function unhampered in order for the organism to respond and interact
with the environment and its stressors successfully. Thus learning enzyme kinetics is
essential for secondary students preparing to enter undergraduate and graduate studies in
the field of science.

As one can see, understanding the concepts explaining how reaction rates determine
and influence enzyme kinetics is no longer relegated to upper level high school chemistry
courses or institutions of higher learning. Any science concepts, no matter how complex
it may seem, is teachable at the middle school level when the lesson cycle is properly
planned and supported by the right technological resources. Complex ideas such as
reaction rates inside of enzyme kinetics do not seem so lofty when correlated to a simpler
idea more familiar to the secondary student. Early introduction to advanced science and
mathematics knowledge affords students the opportunity and time to develop a deeper
grasp of these content areas inevitably better preparing them for matriculation to college
studies.

TEKS:
2C
The student uses scientific methods during field and laboratory investigations.
The student is expected to express and manipulate chemical quantities using
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scientific conventions and mathematical procedures such as dimensional analysis,
scientific notation, and significant figures.

11B
The student knows that balanced chemical equations are used to interpret and
describe the interactions of matter. The student is expected to demonstrate the use
of symbols, formulas, and equations in describing interactions of matter such as
chemicals and nuclear reactions

13C
Student knows relationship among the concentration, electrical conductivity, and
colligative properties of a solution. The student is expected to measure and
compare the rates of reaction of solid reactant in solutions of varying
concentration.

15B
Student knows factors involved in chemical reactions. The student is expected to
relate the rate of a chemical reaction to temperature, concentration, surface area,
and presence of a catalyst.

LESSON PLAN ONE
Toothpick Biochemistry: Experiments with Enzyme Kinetics

Objectives
Students will:
e Determine the limitations imposed on the rate of reactions.

Introduction

Without enzymes, the sun wouldn't shine, the earth wouldn't spin, and all biochemical
processes would slowly stop. Actually, the solar system would be fine but life, as we
know it would not be. Here is a pair of activities designed to demonstrate some important
relationships governing enzyme activity.

Materials

Wooden toothpicks (approximately 250)
Paper clips (preferably "giant" size)
Shallow dish or bowl

Graph paper

Watch with a second hand

Blindfold (optional)

Pre-Lab

1. Part A, “Rate of Product Formation,” is most easily done in groups of three students.
Each group will need 90 toothpicks and the activity will take about five minutes.
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