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Summary

This mixed methods study was designed to describe the perceptions of elementary
teachers from an urban school district in Southern California regarding their inquiry-
based science instructional practices, assessment methods, and professional development.
It did so by using three research questions to explore teachers’ practices, assessment
methods, and the effective aspects of the professional development they received. Data
collected from the quantitative component clearly supported the practices of these
teachers using inquiry as outlined in the National science Educational standards (NRC,
1996). Also the data collected clearly supported the assessment methods of these teachers
as that of inquiry. In addition, data collected clearly supported expert modeling, peer
sharing, and focus group discussions as the effective aspects of the professional
development they received.

However, the qualitative component did support but not all the hypotheses tested
in the quantitative component. Also, qualitative data collected indicated that a good
number of teachers would have preferred to practice the strategy but unfortunately could
not due to lack of time. Some teachers attributed non implementation to insufficient time
to teach science that has been exacerbated by decreasing science instructional time to
increase those of English language arts and mathematics.

In all, the teachers found the professional development to be meaningful and
effective and would like to implement it. However due to high stakes tests, lack of
administrators’ support as a result of NCLB emphasis on Mathematics and ELA,

reduction of science instructional time, and lack of funding, teacher implementation is
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short of expectation. It was sad to hear a teacher talk about hiding from the administrators
to teach science as if teaching science is an abomination.

Inquiry-based science has been found to be beneficial to English language
learners (Cuevas et al., 2005). It has been found to be beneficial to students with learning
disabilities (Palincsar et al., 2001). A positive correlation has also been found to exist
between FOSS-based kits and deaf education (Mangrubang, 2004).

This study has shown the negligence of science instruction in the elementary
schools and the need for the reform of California educational policy to give science the
priority it deserves. With the benefits of science inquiry instruction as indicated in
previous studies and this study as well, the researcher calls on the policy makers to create
a system structure to promote science inquiry instruction in the elementary schools. This
would help to bridge the science achievement gaps as the strategy is beneficial to various
student groups (Cuevas et al., 2005; Palincsar et al., 2001; Mangrubang, 2004). It would
also help to produce science literate citizens who would be able to make informed
decisions in their lives about science related issues. Science literate citizens will also
create the knowledge base required to solve the local, national, and global problems
related to science (NRC, 1996). Through science instruction the nation could produce
individuals who would be able to make discoveries in science and utilize science
discoveries to benefit human kind (Wilbraham et al., 2002).

As reported by the National Science Board (2004), “History suggests that a nation
that relinquishes the torch of science puts is future prosperity at risk and jeopardizes its

place in the history of civilization” (p. 1).
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from their observations?

f.  Require your students to hypothesize?

g. Require your student to organize data on
their own?

h. Help the students use their data and
observations to construct an understanding
of the concepts being taught?

i. Require your students to analyze data?

j-  Require your student to draw conclusions
from the data they collected?

3. Over the course of an instructional unit, how often do you:

a. Give adirect answer to all of the
students’ questions?

b. Become a co-learner with the students
when investigating a topic or concept?

c. Have students work in collaborative
groups on an investigation?

d. Use experiments from the text or lab
manual?

e. Follow-up a class presentation on a
concept with a lab experiment?

f. Have the students engage in an
investigation on a topic before formally
presenting the concepts in class

g. Revise experiments from the text or a
lab manual to make them more open-
ended?

h. Engage students in an investigation that
takes more than one class period

i. Have students use their experience in an
investigation to help them answer their
questions?

4. What variations do you use in the classroom when teaching science to address #1 (Learner
engages in scientifically oriented questions) of the 5 essential features of inquiry? Check one.

Never | Seldom | Sometimes | Often | Always

a. Learner engages in scientifically
oriented questions

b. Learner selects among questions,
poses new questions

c. Learner poses a question
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Learner sharpens or clarifies
guestion provided by teacher,
materials, or other sources

Learner engages in question
provided by teacher, materials,
or other source

5.

What variations do you use in the classroom when teaching science to address #2 (Learner
gives priority to evidence in responding to questions) of the five essential features of inquiry?
Check one.

Never Seldom Sometimes | Often Always

Learner gives priority to evidence
in responding to questions

. Learner determines what

constitutes evidence and collects it

Learner is directed to collect
certain data

. Learner is given data and asked to

analyze

Learner is given data and told how
to analyze

6.

What variation do you use in the classroom when teaching science to address #3 (Learner
formulates explanations from evidence) of the 5 essential features of inquiry? Check one.

Never Seldom Sometimes | Often Always

Learner formulates explanations
from evidence

Learner formulates explanation
after summarizing evidence

Learner is guided in the process
of formulating explanations
from evidence

Learner is given possible ways
to use evidence to formulate
explanation
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e. Learner is provided with
evidence

What variation do you use in the classroom when teaching science to address #4 (Learner

connects explanations to scientific knowledge) of the 5 essential features of inquiry? Check

one.

Never

Seldom

Sometimes

Often

Always

a. Learner connects explanations
to scientific knowledge

b. Learner independently
examines other resources and
forms the links to explanations

c. Learner is directed toward areas
and sources of scientific
knowledge

d. Learner is given possible
connection

What variation do you use in the classroom when teaching science to address #5 (Learner

communicates and justifies explanations) of the five essential features of inquiry? Check one.

Never

Seldom

Sometimes

Often

Always

a. Learner communicates and
justifies explanations

b. Learner forms reasonable and
logical argument to
communicate explanation

c. Learner is coached in
development of
communication

d. Learner is provided broad
guidelines to use to sharpen
communication

e. Learner is given steps and
procedures for communication

ASSESSMENT OF STUDENT LEARNING

9. What type of assessment do you use in your inquiry-lessons? Check all that apply.

Never Seldom Sometimes | Often Always
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a. Multiple choice, true or false,
matching

b. Constructed response, essays

c. Investigations, research
reports, projects

d. Portfolios, journals, lab
notebooks

e. Anecdotal note assessment

f. Conferencing

TEACHER TRAINING

10. How will you assess the following? Check one.

Excellent

Very
good

Good

Poor

Very
poor

a. Your understanding of the five
essential features of inquiry?

b. Overall, success in teaching
science to your students?

c. Success in using the inquiry
method

d. Students success in science

11.
activities? Check one.

How would you assess the effectiveness of the following Professional Development

Outstanding

Very
Effective

Effective

Ineffectiv
e

Very
ineffective

a. Experts modeling

b. Peer sharing

c. Cooperative
learning

d. Focus group

e. Reflective
Practice
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12. What is your gender?

O Female

O Male

13. Including 2010-2011 school year, how many years have you taught science?

O o3 years
O 46 years
O 79 years
O 1315 years

O 16 or more years

14. Which grades are you currently teaching science? If you are currently teaching more
than one grade level, mark all grade levels in which you are currently teaching science.

O 3
O 4
O s

O 6
15. Are you certified in California to teach science in your current grade level(s)?

O No

O Yes

16. Are you “highly qualified” (HQ) by California standards to teach science at your
grade(s)?

O No
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O Yes
17. What is the average enrollment of your science classes?

O 115
O 16-20
O 2125
O 26-30

O More than 30

18. Are you National Board Certified in science?

O No

O Yes
19. Was teaching by inquiry covered in any of your professional education courses?

O covered in Bachelors course work

O Covered in Master course work

O cCovered in Advanced Degree of Doctoral course work

O Covered in Certification Program for teachers’ credentialing

O Inquiry was not covered in any of my education classes

20. Before the CaMSP project, have you ever attended a professional development
workshop or institute at any level (ie district, regional, state, and/or national) that covered
or discussed teaching by inquiry?

O No
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O Yes, I have attended one professional development workshop that
discussed inquiry

O Yes, I have attended two or more professional development workshops
or institutes that discussed inquiry
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APPENDIX F

Teacher Interview Protocol
How do you apply the five essential features of science inquiry in your

classroom?

Describe the instructional method (or the process) you use in teaching science

topics.

. How do you assess your students’ science performance?

How do you assess the five essential features of science inquiry?

. What is your perception about the CaMSP professional development? What do
you perceive to be its strengths and

weaknesses?

. What recommendations do you have in terms of the ideal training program for
preparing elementary teachers to successfully implement inquiry in their

classrooms? How and why will this recommendation(s) be useful?
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APPENDIX G

Permission to Conduct Study

TO:  Mr. Paul Gothold

From: Romanus Ugwu

Date: September 29, 2011

SUBJECT: Superintendent or Designee Permission to Conduct Study

I would like your permission to conduct a research study at Lynwood Unified
School District as part of my doctoral dissertation at Pepperdine University. | am
researching teachers that participated in the district’s inquiry-based project, California
Mathematics and Science Project (CaMSP) from 2008 to 2010 school years.

The purpose of this mixed methods study is to describe the perceptions of
elementary teachers from an urban school district in Southern California regarding their
inquiry-based science instructional practices, assessment methods, and professional
development.

. The study will examine the following; teacher practices or lack thereof of the
inquiry-based professional development they received from 2008-2010, teachers’
assessment methods as a result of the new strategy and the effective aspects of the
professional development activities they received.

The study will focus on the 33 teachers from the 12 elementary schools that
participated in the district’s CaMSP project. These 33 teachers will be invited to
participate in the study. Participation is strictly voluntary. The findings of this study will
be beneficial to the district and to other schools striving to implement effective inquiry-
based professional developments.

Your district’s participation in the study will contribute to knowledge and
practices surrounding why teachers implement or fail to implement a new instructional
strategy. It would also help to determine if teachers adopt new assessment methods as
required by inquiry-based instruction. In addition, it would help to determine the
effective aspects of the professional development that would be beneficial to the district
for future teacher training.

Teachers who volunteer to participate will take an online survey for
approximately 20 minutes. Also, an interview will be administered to the teachers which
will take about 10 minutes. The interview will take place in person at the convenience of
the teachers. | will tape record the interviews and transcribe the notes to ensure accuracy.
Participant’s identities will remain confidential and the interview notes and recordings
will not be shared with others except with the statistician who will work with me to
identify the themes and analyze the data. The interview notes will be examined for
common themes and used to identify teachers’ perceptions of practices that contribute to
sustainable growth.

Participants who decide to participate are free to withdraw their consent or
discontinue participation at any time. A copy of the informed consent and the interview
protocol are attached for your information.

If you have any additional questions or concerns regarding this study, you may
also contact my supervisor Dr. Robert Barner at Pepperdine University. Your signature
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indicates that you have read and understood the information provided above, that you
willingly agree for me to conduct my study in Lynwood Unified school district, and that
you have received a copy of this form.

Respectfully, Wu

Romanus Ugwu S

Attachments:
« Informed Consent for Participation in Research Activities
e Teacher Survey
e Teacher Ipte

I ht%;.féby cQ
above. /

| ——

;" ,,’ ,
Superinttjgdent orDesignee Signature

PAuys GoTHOLD 10/7/)

Please Print Superintendent or Designee’'s Name Date
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APPENDIX H
Faculty Supervisor Review Form

By my signature as a supervisor/sponsor on this research application, I certify that
Romanus Ugwu (insert name of the student or guest investigator) is knowledgeable about
the regulations and policies governing research with human subjects and has sufficient
training and experience to conduct this particular study. The purpose of this study is to
describe the perceptions of elementary teachers from an urban school district in Southern
California regarding their inquiry-based science instructional practices, assessment
methods, and professional development. (insert title of study) in accord with the proposed
application and protocol. In addition,

e | have reviewed this application;
e | agree to meet with the investigator on a regular basis to monitor study progress;

e | agree to be available, personally, to supervise the investigator in solving problems
should they arise during the course of the study;

e | assure that the investigator will promptly report significant or untoward adverse
effects to the Pepperdine IRB chairperson in writing in accordance with the
guidelines stated in Section III G of the Investigator’s manual; and

e If I will be unavailable (e.g., sabbatical leave or vacation), I will arrange for an
alternate faculty supervisor/sponsor to assume responsibility during my absence, and
| will advise the IRB chairperson in writing of such arrangements.

Faculty Supervisor Signature Date

Robert Barner, Ph. D.
(Type Name)
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Comparison of Borrowed Survey and Current Study Survey

Survey questions Borrowed | Current Modifications
survey study Survey
(Used (Used
indicated | indicated
question) | question)
1 | How often do teachers Lecture Yes Yes None
in class?
2 | How often do teachers have Yes Yes None
students pose questions?
3 | How often do teachers have Yes Yes None
students sitting passively taking
notes?
4 | How often do teachers require Yes Yes None
students to make observations in
class?
5 | How often do teachers require Yes Yes None
students to take measurements in
class?
6 | How often do teachers require Yes Yes None
students to collect data of some
sort?
7 | How often do teachers require Yes Yes None
student to manipulate
experimental materials providing
a hands-on experience?
7 | How often do teachers require Yes Yes None
student to manipulate
experimental materials providing
a hands-on experience?
8 | How often do teachers have Yes Yes None
students design their own
experiments or investigations?
9 | How often do teachers engage Yes Yes None
students in investigations or lab
work?
10 | How often do teachers require Yes Yes None
students to write up a lab report?
11 | How often do teachers assess Yes Yes None

students’ prior knowledge?
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12

How often do teachers use questions
to probe students’ understandings?

Yes

Yes

None

13

How often do teachers have students
read the chapter in their science
textbook and answer the questions
contained in their chapter or at the
end of the chapter?

Yes

Yes

None

14

How often do teachers use the inquiry
approach in the classroom?

Yes

Yes

None

15

How often do teachers require
students to make inferences from
their observations?

Yes

Yes

None

16

How often do teachers require
students to hypothesize?

Yes

Yes

None

17

How often do teachers require student
to organize data on their own?

Yes

Yes

None

18

How often do teachers help the
students use their data and
observations to construct an
understanding of the concepts being
taught?

Yes

Yes

None

19

How often do teachers require
students to analyze data?

Yes

Yes

None

20

How often do teachers require student
to draw conclusions from the data
they collected?

Yes

Yes

None

21

How often do teachers give a direct
answer to all of the students’
questions?

Yes

Yes

None

22

How often do teachers become co-
learners with the students when
investigating a topic or concept?

Yes

Yes

None

23

How often do teachers have students
work in collaborative groups on an
investigation?

Yes

Yes

None

24

How often do teachers use
experiments from the text or lab
manual?

Yes

Yes

None

25

How often do teachers, follow-up a
class presentation on a concept with a
lab experiment?

Yes

Yes

None

26

How often do teachers have the
students engage in an investigation on
a topic before formally presenting the
concepts in class

Yes

Yes

N one




143

27 | How often do teachers revise Yes Yes None
experiments from the text or a
lab manual to make them more
open-ended?

28 | How often do teachers Engage Yes Yes None
students in an investigation that
takes more than one class period

29 | How often do teachers have Yes Yes None
students use their experience in
an investigation to help them
answer their questions?

30 No Yes Question added in
Learner engages in scientifically current study to test a
oriented questions? hypothesis not tested

by the borrowed
survey.

31 No Yes Question added in
Learner selects among questions, current study to test a
poses new guestions? hypothesis not tested

by the borrowed
survey.

32 No Yes Question added in
Learner poses a question? current study to test a

hypothesis not tested
by the borrowed
survey.

33 No Yes Question added in
Learner sharpens or clarifies current study to test a
question provided by teacher, hypothesis not tested
materials, or other sources? by the borrowed

survey.

34 No Yes Question added in
Learner engages in question current study to test a
provided by teacher, materials, hypothesis not tested
or other source? by the borrowed

survey.

35 | Learner gives priority to No Yes Question added in
evidence in responding to current study to test a
questions? hypothesis not tested

by the borrowed
survey.

36 | Learner determines what No Yes Question added in

constitutes evidence and collects
it?

current study to test a
hypothesis not tested
by the borrowed
survey.
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37 | Learner is directed to collect | No Yes Question added in current

certain data? study to test a hypothesis
not tested by the borrowed
survey.

38 | Learner is given data and No Yes Question added in current
asked to analyze? study to test a hypothesis

not tested by the borrowed
survey.

39 | Learner is given data and No Yes Question added in current
told how to analyze? study to test a hypothesis

not tested by the borrowed
survey.

40 No Yes Question added in current
Learner formulates study to test a hypothesis
explanations from evidence? not tested by the borrowed

survey.

41 No Yes Question added in current
Learner formulates study to test a hypothesis
explanation after not tested by the borrowed
summarizing evidence? survey.

42 No Yes Question added in current
Learner is guided in the study to test a hypothesis
process of formulating not tested by the borrowed
explanations from evidence? survey.

43 No Yes Question added in current
Learner is given possible study to test a hypothesis
ways to use evidence to not tested by the borrowed
formulate explanation? survey.

44 No Yes Question added in current
Learner is provided with study to test a hypothesis
evidence? not tested by the borrowed

survey.

45 No Yes Question added in current
Learner connects study to test a hypothesis
explanations to scientific not tested by the borrowed
knowledge? survey.

46 No Yes Question added in current

Learner independently
examines other resources and
forms the links to
explanations?

study to test a hypothesis
not tested by the borrowed
survey.
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47 | Learner is directed toward No Yes Question added in current
areas and sources of study to test a hypothesis
scientific knowledge? not tested by the

borrowed survey.

48 | Learner is given possible No Yes Question added in current
connection? study to test a hypothesis

not tested by the
borrowed survey.

49 | Learner communicates and No Yes Question added in current
justifies explanations? study to test a hypothesis

not tested by the
borrowed survey.

50 | Learner forms reasonable No Yes Question added in current
and logical argument to study to test a hypothesis
communicate explanation? not tested by the

borrowed survey.

51 | Learner is coached in No Yes Question added in current
development of study to test a hypothesis
communication? not tested by the

borrowed survey.

52 | Learner is provided broad No Yes Question added in current
guidelines to use to sharpen study to test a hypothesis
communication? not tested by the

borrowed survey.

53 | Learner is given steps and No Yes Question added in current
procedures for study to test a hypothesis
communication? not tested by the

borrowed survey.

54 | Teacher uses multiple No Yes Question added in current
choice, true or false, study to test a hypothesis
matching as assessment? not tested by the

borrowed survey.

55 | Teacher uses constructed No Yes Question added in current
response, essays as study to test a hypothesis
assessment? not tested by the

borrowed survey.

56 | Teacher uses investigations, | No Yes Question added in current
research reports, projects as study to test a hypothesis
assessment? not tested by the

borrowed survey.

57 | Teacher uses portfolios, No Yes Question added in current

journals, lab notebooks as
assessment?

study to test a hypothesis
not tested by the
borrowed survey.
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58 | Teacher uses anecdotal note | No Yes Question added in

as assessment? current study to test a
hypothesis not tested by
the borrowed survey.

59 | Teacher uses conferencing as | No Yes Question added in
assessment? current study to test a

hypothesis not tested by
the borrowed survey.

60 | Teachers’ self-assessment of | No Yes Question added in
their understanding of the current study to test a
five essential features of hypothesis not tested by
inquiry? the borrowed survey.

61 | Teachers’ self-assessment of | No Yes Question added in
their overall, success in current study to test a
teaching science to your hypothesis not tested by
students? the borrowed survey.

62 | Teachers’ self-assessment of | No Yes Question added in
their success in using the current study to test a
inquiry method? hypothesis not tested by

the borrowed survey.

63 | Teachers’ self-assessment of | No Yes Question added in
their students’ success in current study to test a
science? hypothesis not tested by

the borrowed survey.

64 | Teachers’ assessment of No Yes Question added in
expert modeling of the current study to test a
professional development? hypothesis not tested by

the borrowed survey.

65 | Teachers’ assessment of peer | NO Yes Question added in
sharing of the professional current study to test a
development? hypothesis not tested by

the borrowed survey.

66 | Teachers’ assessment of No Yes Question added in
cooperative learning of the current study to test a
professional development? hypothesis not tested by

the borrowed survey.

67 | Teachers’ assessment of No Yes Question added in
Focus group of the current study to test a
professional development? hypothesis not tested by

the borrowed survey.

68 | Teachers’ assessment of No Yes Question added in

Reflective Practice of the
professional development?

current study to test a
hypothesis not tested by
the borrowed survey.
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69 | Prior to the 2007-08 school year | Yes No Not addressed in
when North Carolina began the current survey
new operational science End of
Grade (EOGQ) test, how often did
you use inquiry when teaching
your science classes?

70 | To what extent has the Yes No Addressed by
implementation of science End questions 4, 5, 6, 7,
of Grade (EOG) testing and 8 of current
impacted your instruction? survey

71 | Explain how your teaching has Yes No Addressed by
or has not changed since the questions 4, 5, 6, 7,
implementation of science End and 8 of current
of Grade (EOG) tests. (Please survey
type your answer in the text
below

72 | Considering all the instructional | Yes No Addressed by
methodologies you use in your questions 4, 5, 6, 7,
classroom, which one do you use and 8 of current
most and why? (Please type you survey
answer in the text box below)

73 | Have you experienced any Yes No Not addressed in
barriers or constraints in current survey
planning your ideal science
instruction?

74 | If yes, please identify your ideal | Yes No Not required in
science instruction methodology current study,
and explain or list some of the designed for
barriers or constraints quantitative
encountered responses only

75 | What is your gender? Yes Yes None

76 | Including this school year, how | Yes Yes None
many years have you taught
science?

77 | Which grades are you currently | Yes Yes None

teaching science? If you are
currently teaching more than one
grade level, mark all grade levels
in which you are currently
teaching science.
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78

Are you certified to teach
science in your current grade
level(s)?

Are you “highly qualified” (HQ)
by California standards to teach
science at your grade(s)?

Yes

Yes

None

79

What is the average enroliment
of your science classes?

Yes

Yes

None

80

Are you National Board
Certified in science?

Yes

Yes

None

81

Was teaching by inquiry covered
in any of your professional
education courses?

Yes

Yes

None

82

Have you ever attended a
professional development
workshop or institute at any
level (ie district, regional, state,
and/or national) that covered or
discussed teaching by inquiry?

Yes

Yes

20. Before the
CaMSP project, have
you ever attended a
professional
development
workshop or institute
at any level (ie
district, regional,
state, and/or national)
that covered or
discussed teaching by
inquiry?
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RQL(IQ 1, 2): 1.
How do you apply
the five essential
features of inquiry
in your classroom?
2. How do you
regularly teach

RQ 2 (1Q3, 4): 1.
How do you
assess your
students’ science
performance? 2.
How do you
assess the five

RQ 3(1Q 5, 6): 1. What is your
perception of the CaMSP
professional development? What do
you perceive to be its strengths and
weaknesses? 2. What
recommendations do you have in
terms of the ideal training program

Explanation of
procedures
Explanation of
observations
Explanation of
lesson learned

_ |8 science topics to
% § S| 3 § your students (your | essential features | for preparing elementary teachers
S| 5| 5| &| g instructional of science to successfully implement inquiry
F | O & O 2 process) s g, -
| inquiry? in their class? How and why will
I(DLI%AACCTTEE) (ASSESSMENT | this recommendation(s) be useful
METHODS) (PD/TRAINING)
Questioning Class participant | Hands on
Discussion Projects
- experiment Group participant | Different forms of experiments for
g © = Tap into prior Paper/pencil different student population
5|9 <l g | knowledge Using pictures
E L Actively involved Level of Have PD in advance before school
Identify/clarify participation Starts
misconceptions Student interest
Actively involved Recount what Builds confidence in Science
Questioning was learned Instruction
exploration Explanation of Show steps by step procedure
Explanation lesson learned to | Downloaded lessons were helpful
Experimentation someone else
Multiple choice Involve all staff
Tap into prior Open-ended
% ° knowledge questions
% <| @ g 2 | Engagement Use of grading
e Exploration rubrics
a Explanation
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Actively involved
Hands on approach

Open-ended
questions

Effective strategy
Involve more teachers

Lab report Multiple-choice
Multiple choice Class Involve all teachers
assessment presentation
9 Open-ended Ability to explain
E 2| o questions lesson learned to
S S| someone else
et Tap into prior
knowledge Questioning
Questioning Class input
Discussion Multiple choice
Short answer
tests
Actively involved Paper/pencil Hands on
Tap into prior questions Insufficient science time
knowledge Observation Continuous yearly PD
S ® Integrating science | Engagement Need District support for science
E ‘_E“ ~ | with language arts Explaining what | Yearly continuous PD
§ e was learned to Need District support for science
= someone else Lack of funding
Using K.W.L
Experiment Questioning Increased content knowledge
Lab report Multiple choice Increased pedagogical knowledge
Open-ended Lesson demonstrations
Questioning questions
10 Tap into prior Lab report Knowledgeable professors
E 2 o knc_)wledge o Class input
3 = Build on their prior
et knowledge Class input
Writing

assignments
Use of rubrics
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Questioning
Tap into prior
knowledge
Build on prior
knowledge

Paper/pencil tests
Science notebook
Performance in
class activities
Responses to

Integration of Science/ELA
Need more resources
Insufficient science time
Lack of literature

investigations
Connecting what
was learned
Justifying

explanations

Actively involved teachers More modeling
questions Visit to teachers classrooms using
< o Experimentation | Sc. Inquiry
5| © = Using pictures
% o 5 Ability to
[ formulate quest
Ability to
investigate
questions
Comparing
findings with
what is in the
book
Questioning Paper/pencil content knowledge increase
Tap into prior know | Open-ended quest | pedagogical knowledge increase
Cooperative Using pictures Availability of lesson samples
& o learning Insufficient time for sc.
b = Build on prior
< | 1w = .. . . .
§ P knowledge Visit to teachers using sc. inquiry
— Clarify
misconceptions
Actively involved
Questioning Lab activities Increase in content knowledge
discussion Science Increase in Pedagogical knowledge
Hands on notebooks Exchange of ideas
Prior knowledge Using pictures Share of lesson
Building on prior Student-created
@ o knowledge quiz Election/appointment of teacher
E o c_Eu Active participation | Learner questions | leaders for sustainability
§ P Observation of Conduction of workshops
= students’ continuously

Connect science with math and ELA
so that all teachers can teach it.
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Questioning Questioning Strength: Knowledgeable profs
o Tap into prior Use of common materials to study
E 2 o knowledge Explanation science
= = | | Explanation Weakness: more participants needed
et Tap into prior More participants
knowledge
Tap into prior Concept Strengths: Knowledgeable
knowledge understanding professors
Questioning Weaknesses: Lack of prof
o Investigation explanation development for non-attendees
b ® Hands on Lack of support by administration
% g © | Questioning Questioning
2 Explanation Class input Need more funding for science
Hands on Replace text with hands on

activities
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Triangulation of Quantitative and Qualitative Data
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Research | Quantitative Results of survey questions that support Qualitative
question inquiry Results
Hypothesis 1
Teacher | eLecture in class-100% 1.Questioning
Practice: | eRequire students to write us a lab report- 61% 2.Explanation

eUse questions to probe students’ understandings?—100%

:}'}g‘g’lgﬁ el earner selects among questions, poses new questions -

trained 81.82%

elementar el earner poses a question -90.48%

y teachers eL_earner sharpens or clarifies question provided by teacher,

in one materials, or other sources — 86.36%

Southern | ®Learner engages in question provided by teacher, materials, or

California | other source - 86.36%%

district

address Hypothesis 2

the five - - - -

essential eRequire students to make inferences from their observations?-

features of | 100% ) o ) ) ) )

science eLearner gives priority to evidence in responding to questions

inquiry? —86.36%

e|_earner determines what constitutes evidence and collects it -
81.82%

e|_earner is directed to collect certain data — 90.91%

eLearner is given data and asked to analyze- 81.82%

eLearner is given data and told how to analyze — 90.91%

Hypothesis 3
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e Have the students engage in an investigation on a topic
before formally presenting the concepts in class -77.27%

e Engage students in an investigation that takes more than one
class period =77.27%

o Learner formulates explanations from evidence -90.91%

o Learner formulates explanation after summarizing evidence —
90.91%

o Learner is guided in the process of formulating explanations
from evidence -86.36%

o Learner is given possible ways to use evidence to formulate
explanation —86.36%

o Learner is provided with evidence - 95.45%

Assessme 1.Experiment
nt Hypothesis 4 2.Lab
How do
inquiry- eRequire your students to make observations in class?- 81.82%
trained eRequire your students to take measurements in class?-81.82%
teachers eRequire your students to collect data of some sort?- 90.91%
2:532‘:’] i eRequire your student to manipulate experimental materials
erforman providing a hands-on experience?— 81.82%
(F:)e related eHave your students design their own experiments or
. S o
to each of investigations? 6_3.(_54/: o
the five eEngage students in investigations or lab work?—72.73%
essential eRequire your students to write up a lab report?- 61.90%
features of | ®Use experiments from the text or lab manual?- 77.27%
inquiry? eHave the students engage in an investigation on a topic
before formally presenting the concepts in class - 77.27%
eHave the students engage in an investigation on a topic
before formally presenting the concepts in class - 76.19%
eInvestigations, research reports, projects - 81.82%
Hypothesis 5
e Constructed response, essays - 81.82%
Hypothesis 6
Training: | e Portfolios, journals, lab notebooks - 81. 82%
What
types of Hypothesis 7 Strength:
training 1.Effective
g);?gnence e Experts modeling -95.24% professors

2.Availability
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essential
to fully
prepare
teachers to
learn and
apply
inquiry in
their

classroom
s?

Hypothesis 8

® Peer sharing - 95.45%

Hypothesis 9

e Focus group - 90.48%

of kits

Weakness:
3.Insufficient
time for
science

Recommendat
ion

4. Involve
more teachers
in the
program.




