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About the 2018 NSSME+

e The 2018 NSSME+ is the sixth in a series of
surveys dating back to 1977.

 Itis the only survey specific to STEM education
that provides nationally representative results.

 Reports are available at:
horizon-research.com/NSSME/2018-nssme

THE NATIONAL SURVEY OF %M pA Q/é’%,‘-—"—‘\

SCIENCE & MATHEMATICS EDUCATION —
R E S E A CH, I NC.

NSSME




The 2018 NSSME+, and this presentation,
IS based upon work supported by the
National Science Foundation under Grant
No. DGE-1642413. Any opinions, findings,
and conclusions or recommendations
expressed are those of the authors and do
not necessarily reflect the views of the
National Science Foundation.
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NGSS and the NSSME

Framework Published NGSS Released

2011

2012 NSSME 2018 NSSME+

July Spring April
2011 2012 2013
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e \‘

. Who’s In the Sample

e 1,273 schools participated
e ~7,600 K-12 teachers
« ~900 elementary teachers of science

THE NATIONAL SURVEY OF %M Z Qx&’%,f'—‘\

NSSME

SCIENCE & MATHEMATICS EDUCATION —
R E S E A CH, I NC.



Terms

e Self-contained classroom: a classroom in
which one teacher teaches all core
subjects to one group of students

« Elementary teacher: someone who teaches
In grades K-5, plus those who teach in self-
contained 6" grade classrooms.

 Primary grades: K-2

 Intermediate grades: 3-5, plus 6" grade self-
contained
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Science Class Structure:
- . Grades 3-5

100 -

82

m Self-Contained
~ Non-Self-Contained

Percent of Classes

3rd Grade 4th Grade 5th grade
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Organization of This Talk

 Snapshot of elementary teaching force
e Science instruction in elementary classrooms
 Factors that shape instruction

 Teacher background and beliefs

« Teacher professional learning

 Instructional resources

e School and policy context
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Elementary Teachers
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Female Teachers
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Race/Ethnicity
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I© Amount of Science Instruction
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_+_+ Frequency of Science Instruction:

B § ; .
1 . Self-Contained Classrooms*
100 -
80 -
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g 40 - 36
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0 1 I |
All/most days, every Three or fewer days, Some weeks, but not
week every week every week

M Primary © Intermediate
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»@ Instructional Time:
.~ .~ Self-Contained Classrooms
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Reading/LA Mathematics* Science* Social Studies*
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Instructional Time: Self-Contained
Classrooms (Primary)
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Instructional Time: Self-Contained
Classrooms (Intermediate)
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55

Minutes Per Day

Science and Math Instructional
Time: Grades 3-5
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Instructional Objectives
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v~ . Objectives Receiving a Heavy Emphasis

Understanding science concepts* 37

55

l

Learning science vocabulary and/or facts

Increasing students’ interest in science/engineering - 2278
. . % 21
Learning how to do science 31

Developing students’ confidence that they can 21
successfully pursue careers in science/engineering 24

0 20 40 60 80 100
Percent of Classes

IN
B
N
(X}

M Primary ™ Intermediate
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% . ODbjectives Recelving a Heavy Emphasis

Learning test-taking skills/strategies*

Learning about real-life applications of
science/engineering

Learning how to do engineering

Learning about different fields of science/engineering

0 20 40 60 80 100
Percent of Classes

M Primary ™ Intermediate
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Percent of Classes

100

80

Incorporating Engineering Into Science
Instruction

1 2
I 0 |
Never Rarely Sometimes Often All or almost all
lessons
M Primary ™ Intermediate
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Percent of Classes

100
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Incorporating Coding Into Science
Instruction

] 11
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Overall
M Never [ Rarely ™ Sometimes Often All or almost all lessons
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I’O Class Activities
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_+_+ Class Activities:
.. At lLeast Once a Week

Engage the whole class in discussions _832
Explain science ideas to the whole class _387
. % 68
Have students work in small groups 31

61
59

Focus on literacy skills

51
54

0 20 40 60 80 100
Percent of Classes

Have students do hands-on/laboratory activities

M Primary & Intermediate
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Class Activities:
At Least Once a Week

) ) ) 37
Have students write their reflections* 49

Have students read from a textbook, module,
or other material in class, either aloud or to
themselves*

29

Engage the class in project-based learning (PBL)
activities

Have students practice for standardized tests*

0 20 40 60 80
Percent of Classes

M Primary & Intermediate
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Engagement in Science Practices

Elementary students are most often engaged in
aspects of science related to conducting
Investigations and analyzing data
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Conducting Investigations and
Analyzing Data

Weekly

Conduct a scientific investigation™®

31
41
Organize and/or represent data* ‘ 38
23
36

Determine what data need to be
collected®

Analyze data using grade-
appropriate methods

25
28
0 20 40 60 80 100
Percent of Classes

M Primary & Intermediate
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Engagement in Science Practices

Students tend to not be engaged very often in
aspects of science related to evaluating the
strengths/limitations of evidence and the practice

of argumentation.
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Weekly

Pose questions about arguments* h - 18

Identify strengths and limitations of [l o
a model* 15

Evaluate strengths and weaknesses Il 9
of competing explanations™ 14

Evaluate credibility of information™ W6 1

0 20 40 60 30 100
Percent of Classes

M Primary Intermediate
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Classes Engaging in Science Practices at
Least Once a Week: Grades 3-5

Generate scientific questions™ — 31

51
Organize and/or represent data using tables, charts, or  —E=T—~ 30
graphs*
Make and support claims with evidence* 30
Use multiple sources of evidence to develop an __ 27
explanation*
Develop procedures for a scientific investigation* 28
Use data and reasoning to define a claim or refute __ 16
alternative scientific claims*
Determining what details about an investigation might s 11
persuade an audience*
I ]
0 50 100
Percent of Classes
m Self-Contained Non-Self-Contained
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Elementary science instruction:

 Happens infrequently relative to reading/
language arts and mathematics

« Emphasizes concepts over practices

* Relies primarily on lecture, discussion, and small
group work
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O Teachers Beliefs
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" Teachers Agreeing With Reform-
Oriented Beliefs

Teachers should ask students to support their
conclusions about a science concept with evidence.

Students should learn science by doing science.

Students learn best when instruction is connected to

their everyday lives.

It is better for science instruction to focus on ideas in
depth, even if that means covering fewer topics.

NSSME

THE NATIONAL SURVEY OF
SCIENCE & MATHEMATICS EDUCATION

20 40 60 80
Percent of Teachers

7% s LA P —

RESEﬂCH, 1IN C.

100



" Teachers Agreeing With Traditional
Beliefs

Students should be provided definitions for new —
. . . . 77
vocabulary at beginning of instruction on an idea.

Hands-on/laboratory activities should be used primarily

to reinforce a science idea that the students have _ 56

already learned.

Teachers should explain an idea to students before _ 33
having them consider evidence that relates to the idea.

Students learn science best in classes with students of - »c
similar abilities.

0 20 40 60 30 100
Percent of Teachers
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O Teacher Preparation

:
I._ --"“'LJ
~i /
o

M M C DUCAT!




Dy
" Science Teachers’ Path to
Certification
80 -
£ 61 65
2 60 -
(S
©
A
% 40 -
)
c
8 20 |
T 13 11
o
— L
0 1 I I I ]
Bachelor's degree Post-bacc Master's program No formal teacher
w/ teaching credentialing w/ teaching preparation
credential program (no credential
master's)
w2012 © 2018
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l:l College Coursework Related to

NSTA Standards

100 -
80 -
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5 60 -
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©
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S 40 - 37 36 34
o
& 21 23
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o | N | | |
None 1 of 3 sciences 2 of 3 sciences All 3 sciences
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Perceptions of Preparedness
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T Ty Perceptions of Content Preparedness

Very Well Prepared

Reading/Language Arts* 82

1

74

Mathematics 79

: : 43

Science

Computer Science/Programming*

40 60 80 100
Percent of Teachers

M Primary ® Intermediate
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Perceptions of Content Preparedness

100 Very Well Prepared
81
80 - 77 77 73
2
v
<
& 60 -
= 47
o 42
- 39
S 40 -
S 31
[
a
20 -
0 I I I
Reading/Language  Mathematics Social studies* Science*
Arts*
w2012 2018
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Perceptions of Content Preparedness

100 - Very Well Prepared
80 -
9
(]
£
& 60 -
Ay
[T
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d
S 40 -
o
[J]
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20 -
3 3
0 _
Life science Earth/space Physical Engineering
science* science*
M Primary ® Intermediate
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Perceptions of Content Preparedness, by
Instructional Arrangement: Grades 3-5

100 - Very Well Prepared
80 -
Q
(<))
S
c 60 -
A
kS
o 41
S 40 - 35
o 28
a 22 21
) J . :
. l .
Life Science* Earth/Space Science*  Physical Science*
m Self-Contained Non-Self-Contained
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Perceptions of Pedagogical
Preparedness

Very Well Prepared

Encourage participation of all students in _ 31

science and/or engineering

Use formative assessment to monitor :
. D 28
student learning

Encourage students’ interest in science I 26
and/or engineering

Develop students’ conceptual
understanding et

the needs of diverse learners

Differentiate science instruction to meet __ 19
[

0 20 40 60 80
Percent of Teachers
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Perceptions of Pedagogical
Preparedness

Very Well Prepared
Develop students’ abilities to do science - 17

Provide science instruction that is based on
y e
students’ ideas

Incorporate students’ cultural backgrounds - 1
into science instruction

Develop students’ awareness of STEM - 9
careers
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Pedagogical Preparedness:
Grades 3-5

Very Well Prepared

Encourage participation of all students in science _ 26

and/or engineering* 42

Encourage students’ interest in science and/or [ 59
engineering* 37

Develop students’ conceptual understanding of the [ 50
science ideas you teach* 32

Use formative assessment to monitor student [ 56
learning 32

Develop students’ abilities to do science W 16

22
[ |
0 50 100
Percent of Teachers
m Self-Contained Non-Self-Contained
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v % Takeaways

 Elementary teacher beliefs generally align well
with the NGSS.

 Only about one-third of elementary teachers
meet NSTA’s recommendation for course
background.

 Elementary teachers generally do not feel well
prepared for science instruction.
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Professional Development (PD)
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Science-Focused PD
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months years ago

M Primary ™ Intermediate
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Science PD Participation:
Grades 3-5

100 -
" 80 -
& 67
=
8 60 -
2
“ 44
= | 37
g 40
Q
o 19
20 -
0 - I

Some PD in Last Year* No PD in Last 3 Years™

m Self-Contained © Non-Self-Contained
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PN

@
\?.---L\,,/i Time Spent on PD In the Previous 3
Years
100 -
, 80 -
o
©
E
1 1
None Less than 6 6-15 hours 16-35 hours 36-80 hours | More than 80
hours hours

M Primary ™ Intermediate
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o Dy
. Elementary Schools Offering Any

A Type of PD In the Last 3 Years
100 -
84

80 -
% 67
o 60
§ 60 -
S
g 40 -
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[ | Elementary Science Classes for Which
v . Various Types of Instructional
Resources Are Desighated

Commercially published textbooks* m 26

Commercially published kits/modules

»

State, county, or district-developed
units or lessons

Lessons or resources from websites
that have a fee

Lessons or resources from websites

that are free
Online units or courses that students
work through at their own pace

40 60 80 100

Percent of Classes
M Primary ™ Intermediate
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Percent of Classes

60

40

Publication Year of Science
Textbooks/Programs

2009 or earlier 2010-2012 2013-2015

NSSME

SCIENCE & MATHEMATICS EDUCATION

20162018
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7. 1. Elementary Science Classes Basing

v %  Instruction on Various Instructional
~__+ Resources at Least Once a Week

Lessons/resources from websites that have a fee (e.g.,
BrainPOP, Discovery Ed, Teachers Pay Teachers)

52

Units or lessons you created

State-, county-, or district-developed units or lessons
Units or lessons you collected from other sources
Commercially published textbooks*

Commercially published kits/modules*

Lessons/resources from websites that are free

60 80 100

Percent of Classes
M Primary & Intermediate
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Ways Science Teachers Substantially

oo
@
K/l Used Their Textbook in the Most
Recent Unit

Used materials to guide the 75

structure/content of unit 78

Supplemented with other materials™

Modified activities from materials*

Picked what was important and skipped the 44

rest*® 56

0 20 40 60 80

Percent of Classes
® Primary @ Intermediate
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Facilities and Equipment

M M C DUCAT




» > Classes in Which Teachers Feel
% Various Resources are Adequate

(Primary)

Instructional technology (e.g., calculators, computers, _ 31

probes/sensors)* 42

sinks)

Facilities (e.g., lab tables, electric outlets, faucets and _ 35

Equipment (e.g., thermometers, magnifying glasses,
microscopes, beakers) 33

Consumable supplies (e.g., chemicals, living organisms, _ 32

batteries)* 23

0 20 40 60 80
Percent of Classes

w2012 & 2018
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» > Classes in Which Teachers Feel
% Various Resources are Adequate

100

Instructional technology (e.g., calculators, computers, — 35
probes/sensors)* 56
Equipment (e.g., thermometers, magnifying glasses, _ 38
microscopes, beakers, photogate timers) 44
Facilities (e.g., lab tables, electric outlets, faucets and _ 28
sinks)* 40
Consumable supplies (e.g., chemicals, living organisms, _ 34
batteries) 36
I I I I ]
0 20 40 60 80
Percent of Classes
m 2012 © 2018
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School Practices to Encourage
. Student Interest and Achievement
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+ Sclence/Engineering Opportunities Outside
of the Classroom

Holds family science and/or engineering nights — 44

Participates in a local or regional science and/or _ 40
engineering fair
Offers one or more science clubs _ 36

Offers formal after-school programs for enrichment in _ 37
science/engineering

Has teams participating in science competitions (e.g.,
Science Olympiad) - 17

0 20 40 60 80 100
Percent of Schools
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Computer Science Learning Opportunities

Participates in Hour of Code — 38

Offers one or more computer science clubs _ 22

Offers formal after-school programs for enrichment in - 21
computer science

Holds family computer science nights - 15

Participates in a local or regional computer science fair - 11

Has teams participating in computer science . 6
competitions

0 20 40 60 80 100
Percent of Schools
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I’Q State Standards
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Y Influence of State Standards

Most teachers in this school teach to the 79
state standards* 93
There is a school-wide effort to align 71
instruction with the state standards* 90

State standards have been thoroughly 1
discussed by teachers in this school* 87
The school/district organizes professional 54
development based on state standards* 73
0 20 40 60 80 100

Percent of Schools
M Science = Mathematics
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Takeaways

1. Elementary teachers face systemic and
substantial obstacles to providing excellent
science instruction.

2. Little has changed for the better since 2012.
On some indicators, the status of elementary
science education has declined.

3. Major obstacles to improvement
1. Lack of NGSS-aligned instructional materials.
2. Lack of professional learning opportunities.

3. Low priority given to science relative to
reading/language arts and mathematics.
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