lessons from research JOELLEN KILLION

The quality of professional learning
will influence its results
WHAT THE STUDY SAYS

T

he effects of teacher professional
development are related to
teachers’ degree of exposure
to professional development, the
accountability context in which they
teach, their grade level, and background
in science.
The study confirms previous
findings that multiyear interventions
tend to produce changes in content
knowledge and practice in year one and
stabilize over the remaining years of the
intervention.
In addition, researchers note
that even well-designed curriculum
units specifically designed to promote
reform-oriented instruction in which
teachers facilitate inquiry are adapted
to align with teachers’ traditional
instructional practices.
The study looked at predictors of
teacher change that included grade level
taught, experience teaching, and courses
in science. Only grade-level taught
proved consistently to be a predictor of
change.

•

Joellen Killion (joellen.killion@
learningforward.org) is senior advisor
to Learning Forward. In each issue
of JSD, Killion explores a recent
research study to help practitioners
understand the impact of particular
professional learning practices on
student outcomes.
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At a glance
While contributing to some change in teacher knowledge and practices in
science instruction for English language learners, primarily in the first year of the
intervention, the five-year professional development intervention consisting of
workshops and curriculum units generated only limited instructional changes.
THE STUDY

Lee, O. & Maerten-Rivera, J. (2012). Teacher change in elementary
science instruction with English language learners: Results of a multiyear
professional development intervention across multiple grades. Teachers College
Record, 114(8), 1-44.
Study description

Researchers studied the effects of
a five-year professional development
intervention that incorporated
workshops and curriculum units for all
teachers (198) in six elementary schools
in an urban district. The intervention
responded to changing student
demographics, teachers’ insufficient
preparation to meet the needs of
English language learners in urban
schools, and heightened demands for
accountability.
Teachers participated in a three-day
summer workshop in the first year and
three one-day workshops throughout
the school year. In their second and
third years of participation, teachers
attended a one-day summer workshop
and three one-day workshops during
the school year, for a total of 14 days of
workshops. Teachers who were new to
the school and new to the project after
its inception participated in a three-day
summer workshop.
The workshops focused on

curriculum implementation,
emphasizing how to use the curriculum
units for reform-oriented science
instruction to promote student
learning. The curriculum units replaced
the regular curriculum in grades 3-5.
Each unit addressed grade-level specific
topics recommended in national science
standards and included comprehensive
teacher guides and student books that
scaffolded instruction and learning.
The workshops incorporated key
research-based features of professional
development, including duration over
time, focus on science content and
content-specific pedagogy, alignment
with state content standards with
an emphasis on English language
development, active engagement, and
collective participation.
The science components of the
workshop emphasized inquiry-based
instruction. Teachers discussed how to
promote and support student-initiated
inquiry while gradually releasing the
amount of teacher guidance. Teachers
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WHAT THIS MEANS FOR PRACTITIONERS

T

his study provides an important lesson for practitioners: The
quality of the professional learning will influence its results. The
intervention to change teacher knowledge and practice neglects
some of the critical features of effective professional learning.
While satisfying some attributes of effective professional
learning, the study’s intervention falls short in providing
implementation support or differentiated learning designs to
accommodate for the small amount of change in year one.
It mentions no engagement or specific role for leadership in
supporting change and neglects to examine the effects of teacher
practice on student learning.
The intervention does not include sufficient time for teachers to
remodel instruction based on the new units, provide formative data
or feedback to teachers throughout the intervention, differentiate

discussed key science topics and
explored the application of science
concepts in real-world situations.
In years two and three, teachers
implemented the practices, reflected on
their practices, and examined student
work samples to understand how
students think about science.
Five areas specifically designed
to develop teachers’ knowledge and
practice with English language learning
included literacy development such
as activating background knowledge,
language support structures such
as hands-on activities and real
objects, linguistic scaffolding, using
the students’ home language for
instructional support, and building
students’ knowledge resources through
integration of culturally relevant and
community resources in teaching.
Questions

Researchers asked these questions:
1. What were teachers’ knowledge and
practices related to four domains
(teacher content knowledge in
science; teaching practices to
promote scientific understanding;
teaching practices to promote
scientific inquiry; and teaching
practices to support English

August 2014

|

Vol. 35 No. 4

support, or offer classroom-based support.
The results of this study are a disappointment to the field.
On the surface, the results add to the stockpile of professional
development studies that produce little change in teacher
knowledge and practice.
When researchers plan interventions, even based on features
of effective professional learning, they neglect some of the basics
related to the Standards for Professional Learning (Learning
Forward, 2011). The intervention in this study demonstrates
little application of those standards beyond the surface level.
It is particularly weak in Learning Communities, Leadership,
Implementation, and Outcomes.
REFERENCE

Learning Forward. (2011). Standards for Professional
Learning. Oxford, OH: Author.

language development) at the
inception of the intervention?
2. Were there differences among
teachers in predictor variables,
including highest degree, number of
college courses in science, years of
teaching experience, and grade level
taught?
3. Was there any change in teachers’
knowledge and practice in each of
the four domains?
4. What were the differences by
predictor variables?
Methodology

Researchers implemented a five-year
professional development intervention
with a pre- and post-test design
beginning in 2004-05. Participating
teachers included all grade 3-5 teachers
in six elementary schools in a large
urban school district in the Southeast.
Teachers participated for three of the
five years. One hundred and ninetyeight teachers participated in the study.
Researchers measured change
in teacher knowledge and practice
using two instruments. The first was
a questionnaire given at the inception
of the study to serve as a baseline and
then each year of participation. The
self-report questionnaire measured the

four domains outlined in the research
questions. Researchers also collected
data through a fall and spring classroom
observation using an observation guide
aligned with the four domains.
Mobility of teachers, typical in
urban school systems, contributed
to missing data across the years of
participation. For example, the total
number of twice-yearly observations
(149 in the fall and 139 in the spring)
in year one fell to 32 in the fall and 33
in the spring in year three.
Researchers handled the substantial
amounts of missing data through a
model-based rather than case-based
approach. Most missing data is a result
of teacher mobility.
Analysis

The questionnaire included four
to six items related to four scales, each
associated with one domain as well as
additional items not used in this study.
Researchers used means for each scale
for each administration to compute
change over time.
Trained observers conducted the
fall and spring observations. Observers
generated field notes and a quantitative
score for each domain using a five-point
rating system.
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Researchers examined two levels of change, withinindividual changes and between-individual changes, over
time. Teacher mobility contributed to missing data across
the years of participation. As a result, researchers were unable
to confirm that missing data due to attrition was random.
Because of missing data resulting in insufficient sample sizes,
researchers were unable to add a third level, school, to the
analysis.
Results

Analyses of the questionnaire indicate that significant
change between initiation of the intervention and the end
of year one occurs in scientific understanding, scientific
inquiry, and English language development. Beyond year one,
differences are not significant.
Predictors associated with primary changes, those
occurring in year one, include college courses in science,
time between inception and end of year one, and grade level
taught. Following year one, no statistically significant changes
occur in the questionnaire scales, although changes do occur
across the years.
Analyses of the first fall observation data indicate that
teacher practice in all four domains is about three on a fivepoint rating scale, with scientific inquiry the lowest at 1.78.
For the fall observation results, no predictors were
statistically significant. The initial spring observation scores
were similar to the fall ratings. No changes were significant.
For the spring observations, grade taught was a common
predictor of change.
For primary changes, from fall to spring in year one,

grade taught, college courses in science, and number of years
taught predicted change in scientific understanding, scientific
inquiry, and English language development.
Across all years of the intervention, teacher practice in
scientific knowledge and English language development
improved, although not significantly. In assessing linear
change across all three years of the intervention based on
spring observation ratings, no changes or predictors were
statistically significant.
Limitations

This study demonstrates that change in teacher knowledge
and practice can be observed and measured using appropriate
instrumentation. Yet the study fails to take advantage of the
value of baseline data in observations.
An important limitation of this study is the lack of
baseline observation data collected prior to the inception of
the intervention. Other limitations include:
• Using a pre- and post-test design rather than a
randomized trial;
• Missing data due to high levels of attrition in teachers
and inadequate sample size to determine if missing data
occurred at random;
• Not including student effects resulting from teacher
practice, particularly for English language learners.
Perhaps the greatest limitation of the study is the design
of the intervention. It falls short of meeting current standards
for professional learning, therefore signaling challenges in
achieving change in teacher knowledge or practice. ■

Becoming a Learning System
By Stephanie Hirsh, Kay Psencik, and Frederick Brown

Every student should have the opportunity to attend a great school filled
with great teachers. For this to happen, school districts must become learning
systems, where every educator in the district shares responsibility for student
and adult learning.
Based on Learning Forward’s definition of professional learning and Standards
for Professional Learning, Becoming a Learning System outlines the knowledge,
skills, attitudes, and behaviors district leaders need to lead, facilitate, and coach
school leaders and leadership teams to embed the definition and standards
into schools’ daily routines.

Becoming a Learning SyStem

Tool 3.5

Three purposes of
Professional Learning

Building on the ideas explored in Becoming a Learning School, the chapters
in this comprehensive tool kit are supplemented by dozens of additional
tools. Learning Forward, 2014

PurPoSe
To c larify the three major purposes of professional learning in order to develop shared
understanding.
Time
1 hour.

Chapter 3

mATeriAlS

B576, $64 members, $80 nonmembers

Components of a
comprehensive
learning system

A copy of the 3 Purposes graphic for each group member; chart paper; markers; sticky notes.
STePS
1.

As a group, articulate district goals for each of the three purposes of professional learning using the

Order online at www.learningforward.org/bookstore or call 800-727-7288.

graphic sheet in this tool.
2.

On a scale of 1 to 4 (1=lowest, 4=highest), rate the district’s progress toward accomplishing each
articulated professional development goal.

3.

Discuss how invested the district currently is in professional learning within the three purposes.

4.

Use the district’s budget to estimate the percentage of total resources invested in professional

Where are We noW?

development allocated to each goal.
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5.

our school district has a vision and mission for professional learning.

Work with the team to reflect on the implications for the district.
agree development
agree
opinionby all in your
DiSagree
a. AreStrongly
your professional
goals clear and no
understood
district?

Strongly DiSagree

b. Is there coherence among the goals?
c.

our school
district
has adopted
a formal than
definition
and the Standards for Professional Learning. CheCK oTher ChaPTerS
Which
goals seem
to receive
less attention
the others?

Strongly
agreeare strong? Which
agreeare weak?
d. Which
investments

e.
6.

no opinion

DiSagree

Strongly DiSagree

How are investments balanced to support individual, school and program goals?
our school district is developing a plan that addresses all the components of the comprehensive learning system,

Establish at least one new theory of action for the district.

as well as the fundamental purposes of professional learning.

Strongly agree

agree

no opinion

DiSagree

Strongly DiSagree
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