
8

Making Connections through FOSS:  
Science, Math, English Language Arts, and 
English As A Second Language
By Cathy Klinesteker, FOSS California Professional Development Coordinator, The Lawrence Hall of Science

Many schools are using FOSS to do some amazing things with their curriculum, 
improving students’ scientific practices and science content knowledge. They 

are also advancing language literacy by integrating science and English language arts, 
developing basic language proficiency by scaffolding science lessons to support English-
language learners, and exercising math skills and concepts by teaching math in context 
as a fundamental way to think and process information in the enterprise of science. 
Very deliberate processes have moved these schools and their students to higher levels 
of achievement. Here’s what is happening at two FOSS schools.

Bell Gardens Elementary School 
Picture a classroom of 44 fourth graders, including several with special needs, and one 
teacher. No classroom aides. The classroom is typically cramped and crowded, desks 
pushed together with only narrow aisles between, no room for a group table or rug to 
use as a gathering place. Furnishings that date back to the 1960s are well-organized and 
neat but definitely showing the patina of age. Almost all of the students are learning 
English as a second language, struggling not only with the academics, but also with the 
language. This is Leslie Hiatt’s class at Bell Gardens Elementary School in Montebello 
Unified School District near Los Angeles.

When it’s time for FOSS lessons, one student from each table group retrieves science 
notebooks. Ms. Hiatt projects a series of slides to guide a brief review of the last lesson. 
She asks mostly integrating questions, and students respond using science content 
and newly acquired academic science vocabulary. Ms. Hiatt records responses for all 
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students to see. She then introduces the 
lesson for the day, often using one or 
more kinds of visual scaffolding. Most 
materials for the investigation are already 
in large tubs in the centers of the tables, 
but the getter from each group retrieves 
any additional materials needed from 
the materials station. Students stop and 
discuss their observations with their 
table partners or their table groups at 
appropriate junctures in the investigation. 

After discussion, students write in their 
science notebooks, recording what they 
have learned to this point. Sometimes 
they draw a line of learning to add to 
or modify an earlier notebook entry. We 
see a lot of doing, speaking, writing, 
revising, recording observations, and 
cycling back to do it again and again. 
Science and language are taught and 
reinforced through many modalities. At 
the appropriate point in the lesson, Ms. 
Hiatt introduces the focus question, being 
careful not to disrupt the intensity of the 
students’ pursuit of discovery, but rather 
to reinforce the objective for student 
learning for the lesson. The focus question 
reinforces the big idea or understanding 
that she wants to be sure the students 
understand and can communicate both 
orally and in writing. For this lesson, the 
question is: What is granite, and what 

minerals does it contain? By the end of 
the lesson, all students have answered this 
question in their science notebooks, using 
words and drawings. They are confident 
in their use of academic language. They 
are confident in their observations, their 
writing, their record keeping, and their 
scientific illustrations. This classroom is 
spilling over with the intensity of learning 
science!

In addition to learning great science 
and English/language arts, these students 
are developing proficiency in English 
as a second language. The California 
assessment for English competency is the 
California English Language Development 
Test (CELDT). Historically, students often 
get stuck at a middle level on this test 
even in high school. They must score 
at an advanced or early advanced level 
to achieve the opportunity to exit the 
English-language learner (ELL) program 
and participate in a fuller curriculum. 
Because of time spent in ELL classes, they 
may miss other important subjects and 
definitely don’t have time for enriching 
electives that often serve as motivators 
to keep students interested in school. In 
California, getting students to ELL program 
exit levels as determined by the CELDT 
has been a challenge for many years. 

The process of changing the situation 
for students at Bell Gardens began with 
a California Postsecondary Education 

Commission (CPEC) grant in collaboration 
with the K–12 Alliance. This CPEC project 
supported teacher collaboration to plan 
how to incorporate language development 
strategies with hands-on science lessons. 
Jo Topps, the K–12 Alliance project 
leader, facilitated the development of 
collaborative teams to learn about and 
plan the lesson integrations. When the 
teams decided that FOSS was the best 
curriculum to promote this process, 
they applied to and became part of the 
statewide FOSS Leadership Academy 
(FLA) supported collaboratively by the 
FOSS project at the Lawrence Hall of 
Science, University of California, Berkeley; 
the WestEd K–12 Alliance; and Delta 
Education. This project developed a 
team of site and district leaders to design 
FOSS module trainings (incorporating 
science notebook techniques, formative 
assessment tools and strategies, and 
English as a second language methods 
into the FOSS lessons) as integral parts of 
the professional development plan.

The in-depth, three-year professional 
development program provided classroom 
and leadership knowledge and skills for 
the Montebello leadership team, through 
workshops and on-site technical support. 
The team consists of a district science 
representative, Arturo Navar; site principal, 
James Sams; and teachers, Araceli Caldera, 
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in this school with a fairly 
stable population, the real 
picture is revealed by looking 
diagonally down the chart at 
the data that represents the 
performance of a stable cohort 
of students. The students 
who were in second grade in 
2006–07 had 2% at advanced/
early advanced CELDT. The 
next year (2007–08), those 
same students were third 
graders and 7% were at the 
target. As fourth graders 
in 2008–09, 31% were at 
advanced/early advanced! And 
it’s even better for students 
who began as second graders 
in 2007–08 after the teachers 

had a year to hone their skills: 1% to 
25% to 41% advanced/early advanced by 
fourth grade. 

Parents have also developed a strong 
commitment to the school and the 
program as a result of parenting classes 
and an extensive volunteer program. With 
large classes and limited funds, materials 
are always a challenge. FOSS kits are 
designed for classes of 32 students, so 
the leadership team decided to organize 
a science room with all the serviceable 
materials from past science programs 
that could be used to augment the FOSS 
kits. On one Saturday, with a small army 
of parents organized by Jo Topps and 
the FLA leadership team, a room piled 
high with old science materials was 
reorganized, with all materials in clear 
plastic bins and labels describing what 
and how many items each bin contained. 

Leslie Hiatt, and Ricardo Ramirez. Team 
members lead the FOSS professional 
development sessions and support the 
rest of the staff in developing strong 
FOSS classroom practices integrating 
language acquisition skills. Mr. Sams 
noted that children are excited about their 
science experiences. He overheard them 
discussing what they had learned, using 
precise academic language, when he  
was walking around the playground 
during recess. 

At a regional meeting of the FLA, Mr. 
Navar shared CELDT performance data for 
students at Bell Gardens over four years 
(the length of time the program has been 
in place).

The data were charted for second, 
third, and fourth graders for four 
consecutive school years. Looking across 
the chart, increases are significant. But 

Making Connections continued

Teachers began immediately to use the 
materials, enabling even more students to 
have direct hands-on experiences! Maggie 
Ostler, Delta Representative for the school, 
also spent that Saturday helping inventory 
old FOSS kits and ordering supplemental 
materials to update them to the current 
version of the modules. This time was all 
volunteered because a diverse group of 
people had a synergistic vision of how 
to make things better for their students, 
children, teachers, and clients.

EARTHS (Environmental Academy  
of Research, Technology and  
EARTH Science)
In the community of Thousand 
Oaks, there’s a school called EARTHS 
(Environmental Academy of Research, 
Technology and EARTH Science), a 
science magnet in Conejo Unified School 
District in Thousand Oaks, California, 
north of Los Angeles.

Thousand Oaks is a patchwork of high 
and low socioeconomic populations; the 
schools are reflections of the economic 
strata of the region—wealthy schools next 
to Title 1 schools, where the majority of 
the children live below the poverty level. 
Understandably, this has resulted in an 
achievement gap within the district. Using 
FOSS as the foundation for integrated 
studies, including reading, writing, 
speaking, mathematics, history, technology, 
and connecting to the outdoors, the staff 
and families at EARTHS, with support 
from the local community, have made 

ms. braddell works with students at earths academy to determine 

how the seeds are alike and diFFerent.

students record their observations in their  

science notebooks.
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tremendous progress toward closing the 
achievement gap. 

In Rachel Braddell’s third-grade class, 
students are learning about seeds. After 
students learned that the part of a plant 
that produces seeds is the fruit, they 
cut open a diverse collection of fruits 
and vegetables, discovered, counted, 
organized, and graphed the seeds, and 
discussed the experience of analyzing 
fruits and vegetables. Students organized 
their seeds in a variety of ways, counting 
and numbering them on paper plates 
prior to recording on the data charts in 
their science notebooks. Ms. Braddell 
moved from group to group, questioning, 
discussing, and listening to be sure 
the scientific procedures and concepts 
were accurate, that all students were 
included, and that they were using 
academic language in their discussions 
and writing. The room pulsed with the 
energy of discovery and sharing. Every 
student was actively engaged. On the 
same day, volunteers were digging holes 
so students could plant shrubs donated 
for a butterfly garden in front of the 
school. Several classes were monitoring 
plants and animals on the public land 
near their school where they partner with 
government employees to record data 
from their study plots. At the end of the 
lesson in Ms. Braddell’s class, students 
had to be gently persuaded to abandon 
their studies to go to recess after setting 
their seeds aside to dry.

Amazingly, EARTHS is one of the Title 
1 schools in the district, but these children 
are achieving at or above their peers who 
lead more affluent lives. According to 
EARTHS principal Jennifer Boone, their 
work through the years of participation 
in the FOSS Leadership Academy, which 
coincided with the opening of the school, 
is closing the achievement gap between 
low and high socioeconomic populations 
in Conejo. Their FOSS leadership team 
has led FOSS module trainings, facilitated 
grade level and other meetings, organized 
field experiences along with their 
colleagues, written grants, worked with 
parents and community members, and, 
in many other ways, helped EARTHS 
become an exemplary science-centered 
school. Hats off to these EARTHS FOSS 
leadership team members: principal, 
Jennifer Boone, and teachers Alicia Gross, 
Sue Lewis, Cathy Lewis, Kathryn Peoples, 
Yoli Fitzgerald, Laura Pewe, Jessica Moore, 
and Christine Steigleman.

The above chart shows the science 
performance data of students at EARTHS 
and in the district as a whole who are 
proficient or above on the California 
Science Test (CST). In one year, in all 
cultural categories, EARTHS students not 
only closed the achievement gap, they 
turned it around and moved ahead of the 
district as a whole in science. In English 
language arts (ELA) and math, they are 
the only Title 1 school in the district with 
scores above or near the district average. 
Based on the results of the CST on which 

ms. braddell asks students to clariFy the observations 

recorded in their notebooks.

students count the number oF seeds in a bell PePPer.

EARTHS students made a phenomenal 
gain of 39 points in one year, the school 
has been nominated as a California 
Distinguished School. As Ms. Boone so 
enthusiastically pointed out, “Integrated 
hands-on science works!”

We all know that education is not only 
about tests. It’s also about connections. 
Connections to language, to content, to 
our classmates, to the world—sometimes 
that’s what makes the difference.   


