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7 | BOOK REVIEW
Ross Cooper and Erin Murphy map 
out the implementation of changing 
the classroom culture in Project Based 
Learning: Real Questions. Real Answers. 
How to Unpack PBL and Inquiry. These 
two authors share all things project 
based that fully engaged this reader.
by Margo West

8 | BUILDING AN 
ECO BOTTLE
The goal of this project was to get stu-
dents to learn about biotic and abiotic 
factors of an environment, the compo-
nents of a healthy ecosystem, and how 
cycles of matter work, all while creating 
something that they could take home 
and potentially keep for many many 
years. The scope of this project within 
the PBL frame is on the lighter side. 
by Matthew Rice

11 | GETTING STARTED 
WITH PROJECT BASED 
LEARNING IN THE 
MATH CLASSROOM
As a math teacher, I was very over-
whelmed when I was first introduced to 
the concept of project based learn-
ing. My thoughts were: “I don’t have 
time for that!” and “I’m not covering 
all the standards as-is; I surely won’t 
if I try to incorporate a big project 
for every unit!”. Fortunately, PBL 
doesn’t have to be all or nothing. 
by Maegan Speights

14 | LET’S TALK ABOUT C.A.K.K.E
I hope inviting you into my learning environment 
and sharing my experience feeds your curiosity 
of project based learning (PBL) and makes you 
hungry to practice PBL yourself, leaving this 
space with a better understanding of the steps 
to implementing PBL in your classroom and 
igniting your learners’ curiosity and self - esteem.
by Kimberly Watson

8 | SQUIRMY SCIENCE
Squirmy Science is a project based assignment 
that Florence Middle and Brandon Middle have 
been using for several years as part of their 
6th grade ecology unit. Through this project, 
students learn about the engineering design 
process, make observations of mealworms, 
and conduct research on what factors con-
tribute to healthy habitats and ecosystems. 
by Lorie Yates

21 | CULTIVATING CLASSROOM 
ENGAGEMENT WITH THE 4 C’S
By utilizing the 4 C’s, we can help our 
students take ownership of their learn-
ing, creating a learner-led environment 
and enhancing student engagement. 
by Erin Barrios & Stephanie Cotnam
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TOP 10
SKILLS

Source: Future of Jobs Report
World Economic Forum

IN 2020
1. Complex Problem Solving
2. Critical Thinking
3. Creativity
4. People Management
5. Coordination with Others
6. Emotional Intelligence
7. Judgement and Decision Making. 
8. Service Orientation
9. Negotiation
10. Cognitive Flexibility

IN 2015
1. Complex Problem Solving
2. Coordinating with Others
3. People Management
4. Critical Thinking
5. Negotiation
6. Quality Control
7. Service Orientation
8. Judgement and Decision Making
9. Active Listening
10. Creativity

The 
Project 
Based 

Learning 
Issue

Since the establishment of K-12 schools, 
a primary focus of educators has always 
been to provide students with the 
knowledge and skills necessary to suc-
ceed in a world beyond the classroom. 
That primary focus has not changed; 
however, the picture of what success 
looks like in the real world and how we 
prepare students for it has definitely 
evolved. 

Consider the list provided at the bottom 
of the next page which is a list of the top 
10 skills CEOs are currently looking for 
when hiring. A comparison from 2015 to 
2020 indicates how rapidly and intensely 
what our students need to be successful 
continues to change and adapt with our 
modern world.   

As educators, then, we must work to 
provide students with the learning 
opportunities and experiences that will 
allow them to develop skills, both soft 
and conceptual, that will contribute to 
their engagement in school and their 
overall success. While the old adage that 
you “can take the horse to the water 
but can’t make it drink” may be true, it 
is also possible to look at things from a 
new perspective and “add salt to the hay 
to make them thirsty” as Prince Ea says 
in his Student vs. Teacher video. 

Project-Based Learning (PBL) is one 
type of salt that when sprinkled into the 
traditional instruction model, can make 
students thirsty for more knowledge. It 
propels students to develop as critical 
thinkers and problem solvers. Engaging 
in PBL requires students to take own-
ership of their own learning through 
real-world, meaningful projects and 
ultimately helps them to learn to  think 
on a deeper level. 

In this issue, you will learn more about 
what project-based learning could look 
like in various classrooms. We hope you 
will see some things that spark your 
interest. Happy Reading! 

What is Project Based 
Learning?

Getting Started 
with Project Based 

Learning in Your 
Classroom.

Resources for Putting Your Project Based 
Learning Ideas into Practice.

Hear More About 
how it Worked in a 

Classroom.

How You can Start 
Your Project Based 
Learning Journey!!

VIDEO RESOURCES! 
CLICK TO W

ATCH!

https://youtu.be/H4xH8sw0Eh8
https://youtu.be/crMM4z3oKmQ
https://youtu.be/6JrjiSRhPEk


Project 
Based 
Learning
by Ross 
Cooper & 
Erin Murphy
Ross Cooper and Erin Murphy map out the implemen-
tation of changing the classroom culture in Project 
Based Learning: Real Questions. Real Answers. How to 
Unpack PBL and Inquiry. These two authors share all 
things project based.

Key take-aways:

The authors begin with “The Why” which is, 
of course, where we should start within our own 
classrooms. 

Start with the end in mind. It should be second 
nature to any educator at this point, but sometimes 
we need to be reminded. In order for a unit to truly be 
project based, you have to know exactly what you want 
the students to master before you begin planning.

Reflect, reflect, reflect. Students and educators 
should reflect at every step. Skipping this crucial step can 
mean the difference in great work and exemplary work on 
both sides of the gradebook. “When you implement a solid 
structure, connect feedback to learning goals, and contin-
ually look to enhance your craft, you’re bettering yourself 
as an educator while at the same time creating a learning 
environment that will allow your students to thrive - even 
in your absence” (p. 103).

Project Based Learning is a classroom culture 
not a strategy. Dumping a project at the end of a unit 
to fill time or do something fun is a strategy. Creating a 
unit around student choice is a culture. Be prepared to 

throw out any of your laminated lesson plan units you 
want to “adapt” to performance based learning.

Direct Instruction doesn’t just magically 
disappear. It does, however, have to be planned and 
implemented strategically based on the students’ 
needs. PBL provides students with ample opportunities 
to struggle productively with the understanding that 
they still need to be taught some skills before being 
thrown to the wolves.

The “shaded” pages or “How to avoid PBL pit-
falls” …. - These are The Stuff. As I pored through 
the book with markers and post-its in hand, I found 
that the “shaded” pages were excellent, quick reference 
points packed with The Stuff I needed to get started. 

I found this book useful as a way of tiptoeing into the 
PBL starting point. The authors provided an excellent 
overview of the ins and outs of this classroom culture. 
In order to fully implement projects into my classroom, 
however, I feel like I need further resources.

«« BOOK REVIEW ««

by 
Margo West

English & Math 
Teacher

Florence Middle 
School

STANDARDS-BASED GRADING

Check out the next issue for information about

REDUCE GRADING TIME

PROVIDE BETTER FEEDBACK

REFLECT STUDENT MASTERY
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by 
Matthew Rice

Biology & 
Environmental 
Science Teacher

Richland High 
School

Building an 
Eco Bottle 

A Project Based Project in Environmental Science 

Why Build an Eco BottlE? The goal of this project was to get 
students to learn about biotic and abiotic factors of an envi-
ronment, the components of a healthy ecosystem, and how 
cycles of matter work, all while creating something that they 
can take home and potentially keep for many many years. 
The scope of this project within the PBL frame is on the 
lighter side. There was a lot of guidance from myself, while 
still trying to give students as many opportunities to design 
and plan as I could. 

I was inspired to do this project because I built my own 
eco bottle back in college, and it has survived, relatively 
untouched, for almost 10 years. I wanted my students to have 
a similar experience, all while learning important compo-
nents of Environmental Science. 

EssEntial QuEstion How can we successfully simulate 
Earth’s natural cycles within a jar that can sit on a kitchen 
counter or windowsill?

standards covErEd These standards were covered either 
directly or indirectly throughout this PBL unit. Some of the 
standards were directly associated with project activities, 
while others were taught in a more traditional way and then 
used to implement the project as background knowledge.

ENV.1.1   Identify, investigate, and evaluate the interactions 
of the abiotic and biotic factors that determine the types of 
organisms that live in major biomes

ENV.1.2   Evaluate evidence in nonfiction text to explain how 
biological or physical changes within biomes affect popula-
tions and communities and how changing conditions may 
result in altered ecosystems. 

ENV.1.5   Develop and use models to diagram the flow of nitro-
gen, carbon, and phosphorus through the environment.

ENV.1.6   Use mathematics, graphics, and information text to 
determine how population density-dependent and den-
sity-independent limiting factors affect populations and 
diversity within ecosystems. Use technology to illustrate and 
compare a variety of population-growth curves. 

ENV.1.7   Analyse and interpret quantitative data to construct 
explanations of how the carrying capacity of an ecosystem 
may change as the availability of resources changes. 

lEsson sEQuEncE This project was introduced in the beginning 
of the year before we had covered any major topics within our 
class. We used the Eco Bottle project as a backdrop for many of 
the topics we covered throughout the 9 weeks and continued to 
reference it as we discussed new topics.

As we covered relevant information, we discussed how 
these topics would be implemented within the Eco Bottles.

Hydroballs

Mesh Lining

Soil

Leaf Litter and Debris

Soil Macro and Micro Invertebrates
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introducing thE ProjEct On this day, we introduced the 
project. We started off by discussing how the Earth is able to 
sustain and produce life. This was set up as a Bell Ringer activ-
ity, where the students brainstormed the necessary components 
and resources that the Earth has that allow for all of the life that 
we have on Earth. Students’ ideas tended to migrate towards 
resources like water, sunlight, and nutrients. 

After this Bell Ringer, we completed a lesson on Abiotic 
and Biotic factors. This included identifying them within an 
ecosystem, finding them outside during a Nature Walk activ-
ity, and identifying how and why they are both necessary for 
a healthy, balanced ecosystem.

The project itself was then introduced. How can we build 
a system to simulate the Earth and how it can sustain itself, 
but small enough that you can keep it in your home? This led 
to a long discussion, ending up with the introduction of the 
Eco Bottles. 

See attachment here: Activity 1: Eco Bottle Brainstorming for 
more information on this activity.

See a picture of an inspiration jar on page 4.

Eco BottlE Planning As we continued to learn new topics 
over the next few weeks, we discussed how each topic would 
be relevant for the Eco Bottles. Content included Abiotic 
and Biotic Factors, Cycles of Matter, Population Density, 
Community Interactions, and Carrying Capacity. 

On this day of working specifically on the project, we used 
our previous knowledge to try and identify the purposes 
of each item that was gathered based on our Eco Bottle 
Brainstorming activity. Students wrote about the suspected 
purpose of each item, based on their previous knowledge 
after discussing each of the topics of the class.

See attachment here: Activity 2: Eco Bottle Planning for 
more information on this activity. 
Eco BottlE cyclEs of MattEr activity On this day of the 
project, we drew connections between the cycles of matter 
on Earth, and how the cycles of matter will still have to hap-
pen within the jars for there to be long-term success. 

First we looked at the world’s oldest living jar, with the 
following attached activity: Activity 3: Exploring the Cycles of 
Matter Within Your Eco Jar

Building thE Eco BottlEs After reviewing the supplies that 
my students brainstormed about, and examining the Eco 
Bottle Planning activities, supplies were purchased and col-
lected. After all supplies had been purchased and collected, 
we were ready to begin our project. 

We began to build our Eco Bottles by having a discus-
sion of what we needed to start with first, second and so 
on. Students enjoyed this process as there was a group 
discussion where ideas were shared and reviewed, until a 
consensus was reached. 3 classes participated in this project, 
and each class produced their bottles slightly differently. 
This was a great opportunity to see the students implement 
their own artistic interpretations for their bottles, as this 
was something they would get to look at for a long time. 

In general, the order of items placed within the jar, from 
bottom to top was as follows: Hydroballs, mesh screen, char-
coal, soil, invertebrates, plants, moss, leaf litter and debris, 
water. 

Jars were then sealed and placed on a windowsill, receiv-
ing indirect sunlight. Over the next week we checked on 
our Eco Bottles daily to monitor water condensation, plant 
health, and more. 

As a math teacher, I was very overwhelmed when I was 
first introduced to the concept of project based learn-
ing. My thoughts were: “I don’t have time for that!” and 
“I’m not covering all the standards as-is; I surely won’t 
if I try to incorporate a big project for every unit!”. 
Fortunately, Cooper and Murphy insist in their book 
Project Based Learning that PBL doesn’t have to be all 
or nothing. You can incorporate certain elements of 
project based learning into what you are already doing 
in your classroom! They suggested looking at your 
standards and seeing if any lend themselves to real-
world problem solving. My first unit that I cover with 
my 7th grade students is rational number operations, 
and I’m always looking for a way to jazz it up since 
math students notoriously loathe fractions and this 
unit is full of them. I asked myself what came to mind 
as a real-world application with fraction operations, 
and I immediately thought of cooking. I remembered 
a project that a college professor that I worked with 
conducted with her Elementary Education students 
where they adjusted a recipe (brookies, brownies, 
and Oreo balls!) to feed a certain number of people. 
I decided to try something similar with my students. I 
wanted to create a project where they would take a rec-
ipe and adjust it to feed the number of students in their 
class section. They would need to find the new amounts 
of each ingredient needed, determine how many pack-
ages of each ingredient would need to be purchased 
and what the cost of ingredients would be, and find the 
leftover amounts of each ingredient. I thought as a fun 

incentive, I could have the students vote on a winning 
recipe in each class and I would make that recipe and 
bring it to class for them to enjoy.

Before we even got into our learning material for the 
unit, I followed Cooper and Murphy’s suggestions for 
setting an appropriate class culture for project based 
learning. To build some teamwork skills, we completed 
the Marshmallow Towers Challenge as a class during 
the first week of school (here’s a link for an explanation 
of this activity if you want to try it in your classroom!). 
I also set up a class Instagram account and had the 
students and their parents fill out permission slips for 
posting their pictures. I explained that I would be using 
the account to share updates of what we’re doing in 
class, and I will also use it to post pictures of progress 
on their projects. I think taking the time to set this 
tone was important in getting students comfortable 
with working together and made them more excited 
when I introduced the project. Here’s a peek at my 
instagram account from the day we completed the 
Marshmallow Towers Challenge! speights_math

When it came to planning the project, the time-
line,  and how students would be assessed, I found the 
Real PBL Freebies resources to be incredibly helpful. 
I used the Project Planning Template to decide on my 
learning targets, key takeaways, assessments, and 
direct-instruction lessons. I used Cooper and Murphy’s 
directions of rewording my NS standards into stu-
dent-friendly language for the learning targets. You’ll 
notice that I still plan on giving in-class quizzes and 

Getting Started with Project Based 
Learning in the Math Classroom

by 
Maegan 
Speights

Math Teacher

Northwest 
Rankin Middle 

School
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cost of ingredients, and leftover amounts. Under each sec-
tion heading there are directions for that section and space 
for the groups to enter their work. I thought this would help 
to ensure that group members were able to stay on the same 
page and not lose any valuable work. I hoped that it might 
also prevent me from having to constantly repeat directions 
if they had them right in front of them while working :) 
Below is a picture of the Project Organizer that each group is 
given access to.

I also created an introduction page that was passed out 
to students that covered the title of the project, overview 
of the directions, and dates for each project checkpoint. 
Creating these four documents took about two hours. 
Definitely a lot of planning and preparation, but I’m 
hoping it will be worth it if it gives my students even a 
glimmer of excitement about fractions!

We have currently covered adding, subtracting, and multi-
plying, and dividing rational numbers in our unit. Students 
have been introduced to the project and have been given 
access to their Project Organizers and Progress Assessment 
Tools via links to those Google docs in Canvas. They have all 
completed Section 1 by finding an original recipe that they 
want to adjust to feed the number of people in their class and 
Section 2 where they have adjusted the amount of ingredi-
ents needed. They’re all excited about working with their 
groups and possibly having their recipe chosen to feed the 
class! I’m looking forward to seeing their progress and hope 
they form an appreciation for the real-world applications of 
fractions in cooking. For updates, follow us on Instagram @
speights_math!

a unit test during this unit - still gotta have grades in the 
gradebook! As my baby step towards incorporating PBL in 
my classroom, I’m making the project fit into my unit that 
I’ve already used in years past in my classroom. As I delve 
more into PBL, I’ll work towards the goal of having the unit 
centered around the project rather than the project centered 
around the unit. Below is what my project planner looked 
like once I had it completed.

I also used the Real PBL freebie called the Progress 
Assessment Tool Template to list how mastery of each learn-
ing target will be determined within the project. I created 
a Progress Assessment Tool for each of my student groups 
to share with them. On each of the project “checkpoint” 
days, I’ll meet with each group and share on the document 
how well they’re showing mastery of each standard and 

give feedback on how they can improve on each standard 
within their project. I’ll readjust their feedback as they make 
improvements and use the tool to determine each group’s 
overall mastery of the standards. Here’s a picture of my com-
pleted progress assessment tool, as well as one group’s tool 
that I filled out after the completed the first checkpoint.

Since I work with 7th graders, I figured they would need 
a lot of guidance and structure for their first project based 
learning experience. In order to help them keep their work 
organized, I created a Project Organizer for each group. This 
is just a Google Doc that is separated into the project’s four 
different sections - the original recipe, new amounts needed, 
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Let’s talk about c.a.k.k.e. No, we are not going to discuss, 
queque, the sweet goodness that makes a birthday a birth-
day. Nor, by the the final word of this reading will you have 
the expertise to create the overly sweet deliciousness known 
as torta chilena or the popular milk soaked tres leches 
that pairs nicely with a good cup of cafecito on a Saturday 
afternoon. ¡Qué rico! Let’s talk about the steps to creating a 
kinetic-knowledgeable environment (c.a.k.k.e) with project 
based learning for our students. Being present in this space 
means we share something meaningful. You are committed 
to learning for your learners. While I cannot share torta 
chilena and cafecito with you, I hope inviting you into my 
learning environment and sharing my experience feeds your 
curiosity of project based learning (PBL) and makes you 
hungry to practice PBL yourself. After reading, I hope you 
leave this space with a better understanding of the steps 
to implementing PBL in your classroom and igniting your 
learners curiosity and self esteem.

The hispanic culture references might have given it away. 
I am a secondary world language educator of Spanish. Wait! 
Don’t see this as merely an article for world language educators. 
World language learning environments are unique. They are 
like the sponge cake of the tres leches that draws upon authen-
ticity, creativity and cross-curriculum collaboration to give it 
life. Take a moment and recall your most recent world language 
learning experience. Now, if we were having a conversation 
with cafecito and torta chilena, how would you describe that 
learning experience to me? Would you describe the instruc-
tional method as memorization or proficiency? Did the 
activities and tasks encourage learning and experimenting with 
the target language (TL) beyond the walls of your classroom? 
Did you practice repetitive grammar drills or embedded context 
output? What was your role?

Since my first year in the classroom ten years ago, authen-
ticity remains a priority in world language curriculums. 
The American Council for Teachers of Foreign Language 
(ACTFL) leaves little doubt on their stance on the use of 
authentic resources or authentic learner created artifacts 
that connect to real-world, problem solving experiences. 
World language learners should be able to identify the 
targets they can do successfully as they work towards profi-
ciency in their target language. Second language acquisition 
varies from person to person, after all. August marked the 
beginning of the third year in building our world language 
program at Pelahatchie High School. Two years have been 
invested, and slowly learners are understanding the value 
of proficiency over perfection. They are becoming aware 
that communication in the TL is an active problem-solving, 
situation that transcends the confines of a textbook with 
grammar drills.

Prior to introducing my Spanish II students to their PBL 
project, Nuestra carta para un/a estudiante nuevo/a (Our Letter 
to a New Student) we discussed projects and the PBL teach-
ing method. This open-discussion gave me the opportunity 
to hear their voices and perspectives on tasks, activities and 

projects. Many felt projects were extra responsibility and lacked 
their ownership. Yes. Our learners want to feel ownership. 
Generation Z does not conform to the status quo of conserv-
ative tradition, yet it continues to be widely used within our 
education system. Taking their perspective of projects into con-
sideration, we began to discuss PBL and shifting the engrained 
idea of projects from a teacher centered environment to a 
learner led goal with teacher support and facilitation. Ironically, 
while Generation Z learners want ownership, our ever present 
traditional rote practices have conditioned them to conform 
to specific boxes in order to get ‘x’ grade that defines mastery. 
Usually, mastery is defined as a mark of “A.”  I find myself hit-
ting the ever-present wall of fear as I work to move my learners 
to communicative based learning. They are fearful of being 
wrong, getting messy, or not having all the words to express 
their English based thoughts. Have you negotiated a compro-
mise with a sixteen year old on being okay with sounding like a 
five year old in their TL?

As if preparing to make torta chilena, I began to care-
fully envision what I would consider a proficient marker for 
learners. Selecting specific Can-Do statements that would 
demonstrate mastery of a learning target. (i.e. “I can intro-
duce myself.” “I can introduce someone else.” “I can assist 
someone in gathering information.”) Educators know their 
classroom and their learners. It is important to work back-
wards from your learning goal. Do not look at the flawless 
torta chilena on the internet and expect yours to come out 
the exact same. Think about the hopes of contestants on 
Netflix’s Nailed It!’ For my learners, it was important to dis-
cuss PBL and the goal of the teaching method. This allowed 
them to buy into the process, trust me, and feel confident in 
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understanding the instructional method shift that was about 
to take place. I was asking them to embark on preparing a 
recipe in their second language as the chef and I as their 
sous chef. Trust is a crucial part in cultivating a safe space to 
explore a second language. The majority of their educational 
career can be described as being told something is either 
correct or incorrect.

Committing to the PBL process and focusing on teach-
ing grammar in context became my instructional goals. To 
assist in creating a minimal stress environment we revisited a 
comprehensible input reader from their Spanish I course. As 
their initial introduction to PBL, I felt it crucial for them to feel 
confident in having a strong understanding of specific learning 
targets. Using Taruka, a character from Jennifer Degenhardt’s 
La Chica Nueva (The New Girl) as the inspiration, learners 
were able to recall the main problem and conflict. Taruka’s 
family moves to Connecticut from Bolivia for job opportunities 
for the parents. Unfortunately, there are cultural and language 
differences. Posted in the front of my classroom are ACTFL’s 
World - Readiness Standards for Language Learning. Learners 
are constantly reminded of these as we move through our 
thematic units. 

Reminding learners of our standards, they began to 
address the problem within the reader. Once they presented 
and discussed the conflict within the story, I facilitated a 
discussion of our real-world experience at Pelahatchie High 
School. This is an important step in the PBL process, as it 
identifies the problem scenario learners will work to find a 
solution. At the close of the brainstorming round-table, they 
identified our problem. Would a Spanish speaking student 
feel connected and/or seen at Petlahatchie High School, with 
the majority of the community being monolingual English 
speakers? Following their problem identification, learners 
sought to find solutions. They identified two immediate 
stakeholders - the Pelahatchie High School Leadership 
Team and the new Spanish speaking student. With the two 
stakeholders identified, learners were divided into peer 
groups and began organizing their task. Those working with 
the Leadership Team worked to provide a digital resource 
to communicate with the family. The second group focused 
on creating resources to build a connection with the new 
learner and introduce them to the campus and school 
community.

With both the problem and the solutions identified, learn-
ers began to research within their respective focus areas. 
Those working on the resource for the Leadership Team 
researched the roles of our school’s administration and 
what basic expressions they might need to communicate. 
Learners working on the school community resource for the 
new learner, researched what a new student should know 
about Pelahatchie High School. At the close of the research 
stage, learners began to create their resources. Due to the 
structure and class size, each class had the responsibility of 
creating a resource. Students working with the Leadership 
Team elected to compile their basic expressions in a digital 
format using a notebook template for Google Slides. The 
second group worked to provide a video product that would 
provide human connection with learner voice overs of key 
information.

At the time of this article, learners are entering the final 
stage of their product development. Reflecting on the past 
weeks, I have seen leadership development from all learners 
and through the periodic feedback check-ins, it is apparent 
that all learners have grown in their proficiency of specific 
communication targets and their confidence in their L2. To 
date, on an alternating A/B schedule, we have spent 2 weeks 
on learning target introduction and structured communica-
tive L2 practice and 6 weeks on the PBL project itself.    

To see a video illustrating the steps I took to implement 
this project, click HERE.

To hear a student’s feedback on the project based learning 
experience, click HERE.
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Why do an assignment like this, rather 
than a traditional lesson?

Because Project Based Learning engages students 
in learning that is deep and long-lasting, and inspires 
for them a love of learning and personal connec-
tion to their academic experience (PBL Works - Why 
Project Based Learning?). 

Whether you implement a full project, or just 
components of a project, designing project based 
learning experiences for your students will pay 
dividends in learning content and skills. PBL assign-
ments provide students a chance at meaningful 
collaboration. They become divergent thinkers that 
see multiple perspectives. They learn how to manage 
a project and reflect on their own progress. They 
develop an innovative mindsetwAnd, they learn con-
tent and skills that will last a lifetime. 

To see the original Squirmy Science project in 
action, check out the video: LDC Real Works: Squirmy 
Science Module

Check out John Spencer’s Blog: 10 Things That 
Happen When Students Engage In Project Based 
Learning - John Spencer

For a collection of fantastic articles on Project Based 
Learning, go to: Edutopia’s Project Based Learning 
Collection

Squirmy

“The purpose of the mealworm project was to see if 
we could successfully make a suitable ecosystem for 
our mealworms. My team and I had to study every 
aspect of the mealworms’ behavior and their envi-
ronment to imitate all the components of a healthy 
habitat.”

That is what Laila, a 6th grader at Brandon Middle 
School, wrote in the introduction of her Squirmy 
Science project report.

Squirmy Science is a project based assignment 
that Florence Middle and Brandon Middle have been 
using for several years as part of their 6th grade ecol-
ogy unit.Through this project, students learn about 
the engineering design process, make observations 
of mealworms, and conduct research on what factors 
contribute to healthy habitats and ecosystems. The 
ultimate goal of the project is for students to use the 
skills they’ve learned and the knowledge they obtain 
to design a suitable habitat for mealworms. Students 
are provided a “budget” and are asked to design a 
prototype of their mealworm ecosystem. Once the 
design is approved, students “purchase” materials 
within the budget and design an actual ecosystem 
for mealworms. Students make regular observations 
of the condition of the mealworms and any changes 
in the ecosystem. Students record their observations 
in a data sheet. After 7 days of observations, students 
then draw conclusions about the effectiveness of 
their design. In the final report, students describe 
their design, argue its effectiveness, and connect 
their understanding of ecosystems to the results of 
their ecosystem design.
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Do you remember that college class where 
you just sat and the professor went on and 
on and on about a topic while you tried to 
furiously take down notes? I remember sit-
ting in a lecture hall with over 200 students 
my Sophomore year trying to learn about the 
impact of Global warming on the environment. 
After an hour and a half, I left to head to my 
next course on learning strategies and manage-
ment for the classroom teacher and realized I 
hadn’t spoken. I never asked a question. I never 
shared an idea. For the entire class period, I 
just sat there. Having taken numerous learn-
ing style tests over the years, I know that I 
learn best with visual, hands-on experiences. 
Hearing it helps, but I needed a little more. 

Reflecting on this experience, I see now that 
the teacher probably had a deadline and needed 
to get through things. Also, let’s be honest it’s 
college. The lecture is a part of life. However, I 
wonder if sometimes our students face this all 
too often in middle/high school. Yes, we must 
prepare them for that next step. They need to 
understand taking notes and being self-start-
ers, but we also have to build in that capacity. 
So as teachers, we need to ask ourselves are 
we creating engagement that meets all of our 
learners? Are we giving our students a chance 
to do more than sit and get? Have we empow-
ered our students to own their learning?

Thinking of these questions brings to my mind 
the 4 C’s of 21st Century Skills, which are collab-
oration, critical thinking, communication, and 

creativity. By utilizing the 4 C’s, we can help our 
students take ownership of their learning, which 
would create a learner-led environment and 
enhance student engagement. Let’s take a quick 
look at the 4 C’s.

What would this look like in your class-
room? First, do not feel that every lesson has 
to have each of the 4 C’s in. The goal would be 
to include at least one “C” in a portion of the 
lesson. Sometimes lessons will lend themselves 
to include more than one. This is great! Do 
not let yourself become overwhelmed. Try one 
and learn it well! Just like tech tools, some-
times repeat practice of a tool or idea is a good 
thing. This repetition builds the ability of your 
students to be more successful. Constantly 
switching between tools can lead to frustra-
tion. Next, take a little time to reflect. Did you 
notice anything different by incorporating 
one of the 4 C’s? Include your students in this 
reflection. It’s not a bad thing to ask students 
what worked and what didn’t work for them as 
learners. Use this evaluation to help you plan 
or change for the next time you incorporate 
this “C” in your lesson.

Since we are your instructional technologist, 
I cannot end this article without giving you a 
few examples of how technology does support 
the 4 C’s, but remember if the tech doesn’t fit 
the lesson….leave it out! The center of the les-
son is always the learning goal. Technology can 
support the learning goal and help enhance the 
4 C’s in your classroom! 
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This chart shows a few ways that technology can 
be used to support the 4 C’s in your classroom. 
The tech tools listed can be used in multiple ways, 
and are not restricted to one particular “C”. They 
often overlap. For example, a Jamboard can be 
used for creation, communication, and collabora-
tion depending on the learning goalIf you would 

like more information about the 4 C’s, please reach 
out to your instructional technologist! 

Also, we understand that sometimes technology 
does not work as we need it to! Sometimes this 
can be frustrating, but don’t pull your hair out! 
Try these troubleshooting tips! 

COLLABORATION CREATIVITY COMMUNICATION CRITICAL THINKING

Create a Jamboard to 
foster and create debate, 
discussion, and team-
work in the classroom.

Use tools like Canva to 
create interactive mul-
timedia presentations 
that blend slides, videos, 
and more.

Create discussion 
boards in Canvas to 
allow the classroom 
discussion to go beyond 
the four walls. 

Create a Flipgrid chan-
nel for book discussion 
and debate. Allow stu-
dents to research a topic 
and create a screen-
cast sharing what they 
learned. 

TECH TIPS

• Have students restart computers before a test. A 
restart gives the device a fresh start and gener-
ally makes things work better! 

• Use your computer at home? Restart it when 
arriving at school. 

• Filling out a work order? Try not to choose 
general. Be as specific as possible when 
selecting the issue. This will get you assis-
tance faster! 

• Just like our bodies, computers need to be 
turned off and get some “rest”. If you aren’t 
going to be using your computer in the next 
hour or so, shut it down! If you are finished 
with it for the day, shut it down! 

• While troubleshooting can resolve the major-
ity of issues, sometimes it does not. If those 
troubleshooting steps do not resolve the issue, 
please put a ticket in on incident IQ (https://
rankin.incidentiq.com/).

Communication
Communication is how our students 

articulate and share their thoughts 

and opinions. Students can do this in 

multiple ways, whether verbal or writ-

ten, the idea is to help build fluency in 

the sharing of their ideas.

Collaboration
Collaboration is the idea of working 

together towards a common goal. We 

can see this in the classroom when 

we have our students work in groups, 

share ideas, or do an assignment that 

builds a little bit of community

Critical Thinking
Critical thinking is the ability to ana-

lyze, interpret, evaluate, and solve 

problems. This is a step beyond mem-

orization. This gives kids the skills to 

apply to thinking on their own outside 

of the classroom.

Creativity
Creativity is the idea of creating 

authentic products that either remix 

or a new twist on an old idea. It’s a 

great way for students to demonstrate 

their knowledge and to accomplish a 

learning goal in a new way.
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This chart shows a few ways that tech-
nology can be used to support the 4 C’s 
in your classroom. The tech tools listed 
can be used in multiple ways, and are not 
restricted to one particular “C”. They 
often overlap. For example, a Jamboard can 
be used for creation, communication, and 
collaboration depending on the learning 
goalIf you would like more information 

about the 4 C’s, please reach out to your 
instructional technologist! 

Also, we understand that sometimes 
technology does not work as we need it 
to! Sometimes this can be frustrating, but 
don’t pull your hair out! Try these trouble-
shooting tips! 
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