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Choice: The dragon slayer of student 
complacency
by Douglas Llewellyn

The topic of this issue of Science Scope stems di-
rectly from the “Connecting to Students’ Inter-
ests and Experiences” section of A Framework 
for K–12 Science Education (NRC 2012). Accord-

ing to the Framework, “A rich science education has 
the potential to capture students’ sense of wonder about 
the world and to spark their desire to continue learning 
about science throughout their lives” (p. 28). There-
fore, developing and sustaining student opportunities 
for wonder, interest, and enthusiasm is critical to any 
exemplary science program, especially one addressing 
middle-level students, whose attention spans last as long 
as a glass of cold lemonade on a 100° day, and who con-
stantly ask their teachers, “Why do we have to do this?” 

We can set this vision in motion by first asking, 
“What is it that effective middle-level science teachers 
do to capture students’ interest?” Your answer may 
include a whole host of responses, but in this article I 
will focus on just three possibilities. Effective middle-
level science teachers

1. differentiate instruction to suit the needs of 
individual students, 

2. provide intrinsic motivation for learning by offering 
choice, and 

3. engage students in the learning process. 

The purpose of this article is to demonstrate how 
middle-level science teachers can differentiate an 
inquiry-based investigation by modifying the level of 
structure within the lab and then allowing students to 
choose which approach best fits their unique learning 
needs, thereby engaging individuals more fully in the 
learning process.

Why choice?
Walk into a modern-day supermarket in the United 
States, and you’ll see that American consumers 

like choice. At my neighborhood grocery store, in 
the produce department alone I have the choice 
of five dif ferent varieties of fresh lettuce: red tip, 
Bibb, romaine, endive, and of course, iceberg. 
However, when it comes to school, students have 
very little choice in how their day goes. Students 
are told when to arrive, when to leave, when they 
can eat lunch, what subjects they will study, how 
they will study those subjects, when they can 
sharpen their pencils, and when they can go to the 
bathroom. For many reasons, it’s a pedantic exer-
cise in instructional micromanagement. Don’t get 
me wrong—schools need rules and regulations to 
safely manage a building full of preadolescents. 
What I will argue, though, is that if teachers truly 
want to foster a sense of wonder in their students, 
they need to rethink and redesign their science 
curriculum based on what motivates their consum-
er, the middle school student.   

Unfortunately, many teachers work in an educa-
tional system filled with extrinsic rewards, one where 
stickers, candy, and pizza parties are used to motivate, 
bribe, or entice desired student behavior. Choice, on 
the other hand, is an authentic means to increase intrin-
sic motivation where students complete a task for its 
own sake and their own satisfaction. Effective teachers 
focus on fostering intrinsic motivation that encourages 
self-determined and self-fulfilled autonomous students, 
moving instruction from “you have to” to “you can 
choose to” and shifting the ownership of learning from 
the teacher to the individual student.  

One way teachers can shift the ownership of learning 
is to provide choice to students through differentiated 
science inquiry, a practice through which science 
teachers enhance learning by matching student needs 
and abilities to the presentation or investigation of 
a topic or concept. In differentiated science inquiry 
(Llewellyn 2011), science teachers value and under-
stand individual learning styles and needs, and provide 
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experiences and investigations that are tailored to 
those needs and based on student choice.

For example, as an alternative to the “one size fits 
all” lab, some students may prefer to work in a small 
group following a prescribed procedure. Others may 
prefer to be presented with a problem or challenge to 
solve, while still others may decide to investigate the 
variables of an investigation through “trial and error” or 
experimentation. By providing tiered assignments—as-
signments designed to instruct students on essential 
knowledge and skills but provided at different levels 
of complexity, abstractness, and open-endedness—the 
curricular content and objectives are the same, but the 
process or product are varied according to individual 
students’ needs and levels of readiness or interest.

Just as golfers have different types of golf clubs for 
playing the sport, effective science teachers have differ-
ent instructional tools to provide various approaches to 
inquiry: from a structured inquiry to a guided inquiry 
to a self-directed inquiry. By providing students with 
choices based on individuals’ need for structure and 
direction, teachers can employ these three different 
approaches to inquiry within the same lesson. Take, 
for example, an inquiry activity where middle-level 
students investigate the variable that affects the swing 
of a pendulum. Let’s see how an investigation can be 
designed into three distinct approaches: a structured 
inquiry, a guided inquiry, and a self-directed inquiry—
all with the same learning outcome.

As a structured inquiry
This investigation is designed as a structured inquiry 
where the problem/question and the procedure are 
provided but collecting and organizing the results are 
left to the student. The investigation provides a step-
by-step procedure to complete the inquiry, and there 
are three separate problems to investigate within it. 

Problem #1
How does the number of washers (the mass) affect 
the number of swings made by a pendulum in 10 
seconds?

Materials

1 wooden dowel 
Masking tape 
String
1 large paper clip 
4 washers of the same size

A clock or watch with a second hand
Safety glasses 

Procedure

1. Tape the wooden dowel to the end of a table so 
one end of the dowel hangs over the edge of the 
table.

2. Measure 18 in. of string and tie one end of the string 
to the end of the dowel so that the string hangs 
over the edge of the table.

3.  Open the large paper clip to form an “S,” and attach 
the paper clip to the end of the string.

4. Put on safety glasses. Place one washer on the pa-
per clip, pull the washer back halfway, and release. 
Observe what happens.

5. Using that observation, make a prediction or hy-
pothesis as to how the number of washers (the 
mass) will affect the number of swings the pendu-
lum makes in 10 seconds. Record that statement 
on a separate sheet of paper. For example, “My hy-
pothesis is that as the number of washers increases, 
the number of swings the pendulum makes in 10 
seconds will _______________________________ 
(increase, decrease, remain the same).” 

6. Repeat step 4 of the procedure with two, three, and 
four washers. Using the clock or watch, measure 
and record the number of swings the pendulum 
makes in 10 seconds for each number of washers 
tested. A complete swing is out and back.

7.  On your paper, design a data table to record and 
organize the results.

Conclusion

Decide whether the hypothesis you made was 
supported by the data you collected or not, and explain 
why. Record your explanation on the lines below.
_____________________________________________
_____________________________________________
_____________________________________________
      
Problem #2 
How does the release point (the point at which you 
release the washer) affect the number of swings 
made by a pendulum in 10 seconds?

Materials

Use the materials and setup from problem #1.
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Procedure

1. Put on safety glasses. Using the same setup from 
the first problem, place one washer on the paper 
clip, pull the washer back 2 in., and release. Ob-
serve what happens. 

2. Based on that observation, make a prediction or 
hypothesis as to how the release point will affect 
the number of swings the pendulum makes in 10 
seconds. Record that statement on a separate sheet 
of paper. For example, “My hypothesis is that as 
the release point gets higher (increases), the num-
ber of swings the pendulum makes in 10 seconds 
will _______________________________ (increase, 
decrease, remain the same). 

3. Repeat step 1 of the procedure for 4 in. and 6 in. 
Using the clock or watch, measure and record the 
number of swings the pendulum makes in 10 sec-
onds for each release point tested. 

4. On your paper, design a data table to record and 
organize the results.

Conclusion

Decide whether the hypothesis you made was sup-
ported by the data collected or not, and explain why. 
Record your explanation on the lines below.  
_____________________________________________
_____________________________________________
_____________________________________________
     

Problem #3 

How does the length of the string affect the number 
of swings made by a pendulum in 10 seconds?

Materials

Use the materials and setup from problem #1. 

Procedure

1. Put on safety glasses. Using the setup from the 
previous problems, place one washer on the paper 
clip. Now measure the length of the string from the 
dowel to the top of the paper clip.

2. Make a prediction or hypothesis as to how the length 
of the string will affect the number of swings the 
pendulum makes in 10 seconds. Record that state-
ment on a separate sheet of paper. For example: 

My hypothesis is that as the string gets shorter, 
the number of swings the pendulum makes in 10 
seconds will _______________________________ 
(increase, decrease, remain the same). 

3. Place one washer on the paper clip, pull the washer 
back 4 in., and release. Repeat step 1 of the proce-
dure by shortening the string (looping the string 
over the dowel) for 15 in., 12 in., 9 in., and 6 in. 
Using the clock or watch, measure and record the 
number of swings the pendulum makes in 10 sec-
onds for each length tested. 

4. On your paper, design a data table to record and 
organize the results.

Conclusion 

Decide whether the hypothesis you made was sup-
ported by the data you collected or not, and explain 
why. Record your explanation on the lines below.  
_____________________________________________
_____________________________________________
_____________________________________________
   

Make a claim 
Looking at the data from the three investigations, 
make a claim or concluding statement as to which 
variable(s) determines the number of swings of a 
pendulum in 10 seconds. Justify or defend your claim 
with supportive evidence from your data charts and 
write an explanation to provide the class.

As a guided inquiry 
This investigation is designed as a problem-solving ac-
tivity where the problem is provided but the procedure 
and the collecting and organizing of results are left to 
the student. This investigation provides three separate 
problems and the materials to complete each one. 

Student directions 
To begin, follow the steps listed in the procedure. 
From this initial exploration, test each variable pro-
vided. Determine the controls and materials needed 
and design appropriate data tables to collect data for 
each problem. Include a labeled diagram to illustrate 
your investigation. Carry out your investigations and 
record all important data. Wear safety glasses when 
the pendulum is in motion. 
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Problem 
Which variable affects the number of swings a pendu-
lum makes in 10 seconds?

Materials
(Note to the teacher: Have the following materials 
available for students at a supply station)
1 wooden dowel
Masking tape
String
1 large paper clip 
Several washers (some of the same size, some of 
different sizes)
A clock or watch with a second hand
Safety glasses

Procedure 

1. Tape the wooden dowel to the end of a table so one 
end of the dowel hangs over the edge of the table.

2. Measure 18 in. of string and tie one end of the string 
to the end of the dowel so that the string hangs 
over the edge of the table.

3. Open the large paper clip to form an “S” and attach 
the paper clip to the end of the string.

4. Put on safety glasses. Place one washer on the pa-
per clip, pull the washer back halfway, and release. 
Observe what happens. 

5. Using that observation, design an investigation to 
determine if the number of washers (the mass) af-
fects the number of swings the pendulum makes 
in 10 seconds. Record that statement on a separate 
sheet of paper. For example, “My hypothesis is that 
as the number of washers increases, the number 
of swings the pendulum makes in 10 seconds will 
_______________________________ (increase, de-
crease, remain the same). 

6. On your paper, design a data table to record and or-
ganize the results and carry out your investigation.

7. Next, design and carry out two additional investi-
gations to determine how the release point (how 
far you pull back the washer before releasing) and 
the length of the string affect the number of swings 
made by a pendulum in 10 seconds.

8. Looking at the data from the three investigations, 
make a claim or concluding statement as to which 
variable(s) determines the number of swings made 
by a pendulum in 10 seconds. Justify or defend 

your claim with supportive evidence.  Provide ei-
ther a written explanation or an oral argument to 
the class.

9. Now that you completed the three investiga-
tions, design and complete this follow-up task: 
Using the materials at the supply station, design 
and carry out a procedure that will have a pen-
dulum make five swings in 10 seconds. Wear 
safety glasses while the pendulum is moving. 
Draw a labeled illustration of your design. Re-
cord all your data in your science journal. Ex-
plain why you chose to design the pendulum in 
this manner.  

As a self-directed inquiry 
This investigation is a self-directed inquiry in which 
individual students will devise their own question, 
design and carry out the procedures to answer the 
question, and collect and produce evidence to sup-
port or reject the hypothesis made from the ques-
tion posed. 

Materials 
(Note to the teacher: Have the following materials 
available for students at a supply station)
1 wooden dowel
Masking tape
String
1 large paper clip 
Several washers (some of the same size, some of dif-
ferent sizes)
A clock or watch with a second hand
Safety glasses

Student directions
To begin, follow these four steps:

1. Tape the wooden dowel to the end of a table so one 
end of the dowel hangs over the edge of the table.

2. Measure 18 in. of string and tie one end of the string 
to the end of the dowel so that the string hangs 
over the edge of the table.

3. Open the large paper clip to form an “S” and attach 
the paper clip to the end of the string. 

4. Put on safety glasses. Place one washer on the pa-
per clip and pull the washer back halfway and re-
lease. Observe what happens. 
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From this initial exploration, consider the variables 
to investigate that will answer the question “What 
affects the number of swings made by a pendulum 
in 10 seconds?” Choose which variables you want to 
test. Determine the constants needed and design an 
appropriate data table to collect measurements for 
each variable you investigate. Include a labeled dia-
gram to illustrate your investigations. Carry out your 
investigations and record all important data in your 
science journal. Finally, looking at the data from the 
investigations, make a claim or concluding statement 
as to which variable determines the number of swings 
made by a pendulum in 10 seconds. Justify or defend 
your claim with supportive evidence from your lab 
data and provide either a written explanation or an oral 
argument to the class. 

Teachers using choice
In providing choice to students, teachers can introduce 
several variations of the differentiated science inquiry 
model. In variation #1, the teacher starts with an in-
troduction and then offers three choices for students 
to complete: a structured inquiry, a guided inquiry, or 
a self-directed inquiry (see Figure 1). In variation #2, 
the teacher provides an introduction then offers stu-
dents choice of which structured inquiry to complete: 
testing the mass, the release point, or the length of 
string. After students complete their investigations, 
each group will present its findings to the class and 

discuss the effect of each variable on the number of 
swings the pendulum made in 10 seconds (see Figure 
2). In variation #3, the teacher has all students com-
plete a structured inquiry, for example answering the 
question “Does mass affect the number of swings the 
pendulum makes in 10 seconds?” After all students 
complete the initial investigation, they choose which 
follow-up investigation they would like to complete: a 
guided inquiry on the release point, a guided inquiry 
on the length of string, or a self-directed inquiry on 
any of the remaining variables (see Figure 3).

According to Llewellyn (2011), teachers can provide 
other opportunities for developing student motivation 
to learn and proficiency in decision making by allowing 
choice in deciding who they will work with, choice in de-
ciding the roles and responsibilities each group member 
will assume in completing the task, choice in deciding 
which variable to test, choice in deciding how to collect 
and organize their data, and finally choice in deciding how 
to communicate their findings and results to the class.

Conclusion
When students are provided with choices, they feel 
empowered to select the approaches that are compatible 
with their individual learning styles as well as their 
unique needs for structure and direction. Furthermore, 
choice can decrease much of the complacency we see 
in so many classrooms today. According to Deci and 
Flaste (1995), “The main thing about meaningful choice 

Figure 1 Figure 2 



TEACHER’S  TOOLKIT

March 2013 79

Douglas Llewellyn (dllewellyn@sjfc.edu) is the 
author of six books on scientific inquiry and a 
national speaker on the integration of inquiry and 
argumentation. He teaches part time at St. John 
Fisher College in Rochester, New York.

is that it engages willingness. It encourages people to 
fully endorse what they are doing; it pulls them into 
the activity and allows them to feel a greater sense 
of volition; it decreases alienation. When you provide 
people with choice, it leaves them feeling as if you are 
responsive to them as individuals. And providing choice 
may very well lead to better, or more workable solutions 
than the ones you would have imposed” (p. 34). 

To scaffold students toward more independence, 
teachers need to move from a classroom culture of 
control to a classroom culture of choice; from a cul-
ture of conformity to a culture of creativity; and from a 
culture of teacher dependency to a culture of student 
autonomy. Given this new direction and that students 
frequently make choices depending upon those of their 
friends, it is essential for the teacher to record and 
mindfully monitor the choices individual students make 
throughout the school year to ensure that no students 
select the structured-inquiry option all the time. To help 
students move toward more independence and experi-
ence with generating their own question and designing 
their own procedures and data charts, the teacher can 
offer a prompt such as “Jenny, I see that last time you 
choose to do a structured inquiry. You did a great job in 
completing that investigation. How about putting your 
inquiry skills to good use by choosing a guided inquiry 
this time and see how well you do? I’m sure you will 
enjoy the challenge.” Prompts like these acknowledge 
a job well done and instill confidence in the student’s 

Figure 3 
ability to move toward a higher level of independence.

Lastly, according to the Framework, science and 
engineering involve eight essential “practices”: (1) 
asking questions, (2) developing models, (3) planning 
and carrying out investigations, (4) analyzing and inter-
preting data, (5) using mathematics, (6) constructing 
explanations, (7) engaging in argument, and (8) obtain-
ing, evaluating, and communicating information (NRC 
2012). By implementing these practices throughout the 
science curriculum, teachers scaffold students toward 
greater ownership and independence. One way they 
do so is by providing choice of tiered assignments 
designed to instruct students on essential knowledge 
and skills but that are offered at different levels of 
complexity, abstractness, and open-endedness. 

Preparing our students to become lifelong learners 
in a scientifically literate society for the 21st century 
as suggested by the Framework and the impending 
Next Generation Science Standards (Achieve 2012) will 
require teachers to reflect on their current pedagogy 
and ask themselves, “What am I missing based on the 
latest national science reform effort?” For some it may 
be relevancy. For others it may be engagement. Re-
gardless of your answer, providing instructional choice 
that responds to an individuals student’s readiness, 
preferred learning style, and need for structure has 
the potential to slay classroom complacency, capture 
a sense of student autonomy, and spark the creativity 
to pose questions that foster quality learning.  n  
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