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Background / Context:
Description of prior research and its intellectual context.

In order to address low achievement in science and related disciplines (Casserly, 2003; NCES,
2001; NCMST, 2000), greater emphasis has been placed on science education in the preschool
classroom (Eshach & Fried, 2005; National Research Council, 2007). In particular, a number of
preschool curricula have been developed that use science as a foundation for developing other
skills, such as language, literacy, math, and problem solving skills (e.g., French, 2004; Gelman &
Brenneman, 2004; Quinn, Taylor & Taylor, 2004). Despite this new emphasis, science remains
one of the school readiness domains in which Head Start preschoolers make the least gains
(Greenfield et al., 2009). Considering such low science achievement as early as preschool and
the potential value of science in early childhood education, teachers will likely be asked to
include more science in their everyday activities. The effectiveness of these initiatives in
positively affecting preschoolers’ science outcomes, however, may depend greatly on teachers’
preexisting attitudes and beliefs toward science.

Studies have shown that both teacher attitudes (their feelings about their teaching) and beliefs
(what they consider to be true about teaching) play a role in shaping their classroom instructional
practices and interactions with students (Jones & Carter, 2007; Levitt, 2002; McDevitt,
Heikkinen, Alcorn, Ambrosio, & Gardner, 1993). Because research has shown that teachers of
young children may possess insufficient scientific background, hold “anti-science attitudes”
(Koballa & Crawley, 1985; Eshach, 2003), and may not feel comfortable teaching science in
comparison to other domains (Pedersen & McCurdy, 1992; Wenner, 2001; Westerback, 1984), it
is important consider individual differences among teachers’ attitudes and beliefs toward science
teaching. Several different aspects of educators’ attitudes and beliefs toward science may impact
their teaching, including their perception of their ability to teach science, of the importance of
science for young children, and of the difficulty of doing science activities. Knowledge of these
attitudes and beliefs may help further our understanding of how teachers’ science attitudes and
beliefs affect science teaching, curricula implementation, and student outcomes.

Currently, there are a small number of instruments designed to measure teachers’ attitudes and
beliefs toward science (e.g., Thompson & Shrigley, 1986; Riggs & Enochs, 1990), but these
instruments are for elementary school teachers. Although there have been some attempts to
create measures for early childhood teachers (e.g., Coulson, 1992; Cho, Kim, & Choi, 2003),
researchers have not systematically developed and evaluated such scales. Therefore, the goal of
the current study was to develop and validate a questionnaire of preschool teachers’ attitudes and
beliefs toward science.

Purpose / Objective / Research Question / Focus of Study:
Description of the focus of the research.

The goal of the current study was to develop and validate a self-report questionnaire of preschool
teachers’ attitudes and beliefs toward science.
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Setting:
Description of the research location.

Head Start programs throughout Florida

Population / Participants / Subjects:
Description of the participants in the study: who, how many, key features, or characteristics.

The sample consists of 507 teachers: 98% female, 34% White or Caucasian, 34% Black or
African-American, 26% Hispanic or Latino, 5% other, and 1% did not respond. Fifty-two
percent of the teachers completed a CDA (Child Development Associate credential) or
associate’s degree, 39% a bachelor’s degree, and 9% a masters or doctoral degree. Ninety one
percent of the teachers reported the number of years they have been a preschool teacher, ranging
from 4 months to 42 years (M = 11.79, SD = 8.70). Teachers reported whether in the past three
years that had participated in any projects that influenced their classroom instruction; 16%
mentioned a science-related project.

A subset of 30 teachers simultaneously participated in a quasi-experimental study evaluating a
preschool science curriculum in the local Head Start program. In order to further examine the
validity of the P-TABS, additional observational data of science-related teacher classroom
practices and fidelity to the curriculum were collected on this subsample. In this subsample, 20
were intervention teachers participating in a training of a science curriculum and 10 were
comparison teachers. All teachers were female. Nineteen teachers were Hispanic or Latino, 8
were Black or African American, 1 was White or Caucasian, 1 was Asian, and 1 did not respond.
All but one teacher reported highest education level obtained: 11 teachers completed a CDA or
other associate’s degree, 15 a bachelor’s degree, and 3 a master’s degree. The number of years
reported as a preschool teacher ranged from 0 months to 30 years (M = 12.39, SD = 8.54).

Intervention / Program / Practice:
Description of the intervention, program, or practice, including details of administration and duration.
For Track 2, this may include the development and validation of a measurement instrument.

In preparation for the current study, the research team developed the Preschool Teachers’
Attitudes and Beliefs toward Science Questionnaire (P-TABS). As recommended by Osterlind
(2006), development of the questionnaire proceeded in three steps. First, an in-depth content
review was conducted to determine the relevant topic areas with regard to early childhood and
elementary school teacher attitudes and beliefs toward science: comfort/discomfort with teaching
science; knowledge of science; importance of preschool science; perception of science; preparing
and managing science activities; and developmental appropriateness of preschool science (Cho et
al., 2003; Coulson, 1992; Thompson & Shrigley, 1986; Riggs & Enochs, 1990). Second, a pool
of 44 items was created using the content review as a guide. With the authors’ permission, four
items from the Early Childhood Teachers' Attitudes toward Science Teaching Scale (Cho et al.,
2003) were added to the pool verbatim because they were deemed appropriate for the new
measure. Another 12 items from that scale, as well as two items from the Early Childhood
Educators’ Attitudes towards Science Scale (Coulson, 1992), were added to the item pool after
they were re-worded slightly. An additional 26 items were then created based on the content
review. Both positively- and negatively-worded items were generated to reduce the likelihood
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that teachers’ answers would be skewed toward the positive response options. In the third step,
each item was reviewed by a panel of seven early childhood teachers from a local preschool
program. This panel was asked to determine whether each item was clear or confusing and was
suitable for the questionnaire. The vast majority of items were considered clear and appropriate.
Three items were revised slightly, and nine items were deleted: either the expert panel of
teachers considered them unclear or the item content was redundant with another item. The final
version of the P-TABS included 35 items rated on a five-point Likert scale ranging from
“strongly disagree” to “strongly agree”.

Research Design:
Description of the research design.

Correlational study

Data Collection and Analysis:
Description of the methods for collecting and analyzing data.
For Track 2, this may include the use of existing datasets.

Study packets including a consent form, the P-TABS, and a demographic questionnaire were
mailed to 851 lead teachers from 18 Head Start programs throughout the state of Florida.
Seventy one percent (601) of the packets were returned. Of these, 78 teachers did not consent, 3
teachers were no longer employed by their respective program, and 1 teacher was on medical
leave. Of the 519 teachers that did consent, 1 did not send back the questionnaire with the study
packet. Eleven questionnaires were excluded because the back of the double-sided questionnaire
was incomplete, resulting in a final sample of 507 teachers.

Analyses included several steps. First, means, standard deviations, skewness, and kurtosis were
examined for each item. To determine whether the P-TABS had a psychometrically sound latent
structure, a series of exploratory and confirmatory factor analyses were conducted. Cross-
validation of the factor structure was conducted to ensure structural invariance and
generalizability to important demographic subgroups within the sample (i.e., teacher ethnicity,
education level, and experience level. Structural invariance was examined by repeating common
factor analysis across these subgroups and comparing the solution with that for the full sample
using Wrigley-Neuhaus coefficients of congruence based on all obtained loadings (Guadagnoli
& Velicer, 1991), which assess the extent to which the solution established for the larger
population could adequately represent solutions unique to subgroups. Internal consistency
reliabilities (Cronbach’s coefficient alpha) were generated across these subgroups to examine
whether internal consistencies were maintained adequately across the subgroups.

Concurrent validity was examined in the overall sample (N = 507) by testing whether P-TABS
factor scores differed by involvement in teacher-reported preschool science activities using an
independent samples t test. Concurrent validity was also examined for the smaller subsample of
intervention and comparison teachers who simultaneously participated in the science curriculum
training project (n = 30). Correlations among these teachers’ factor scores and their observed
science-related instructional practices were examined. Additional correlations were examined
among intervention teachers’ factor scores and their fidelity to the curriculum. Because
intervention and comparison teachers completed the P-TABS at two time points (before
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curriculum training and at the very end of the school year), changes in factor scores were also
examined using a paired sample t test.

Findings / Results:
Description of the main findings with specific details.

Exploratory and confirmatory factor analyses identified three salient and reliable factors: teacher
comfort, child benefit, and challenges (please insert Table 1 here). The factor structure was
found to be invariant across teacher ethnicity, education level, and experience level, indicating
the P-TABS measured the same constructs across these subgroups. The internal consistency was
adequate for the P-TABS overall as well as for the three factors. Internal consistency for each
factor was adequate across subgroups, but was a little low for Factor 3 (Challenges) for
Black/African-American (.65) and Hispanic/Latino (.69) teachers as well as teachers with
bachelor’s degrees (.67).

Concurrent validity in the overall sample indicated that teachers who reported involvement in a
science-related project had higher mean scores on both the Comfort and Child Benefit factors in
comparison to teachers who did not report a science-related project. In the subsample of teachers
participating in the science curriculum training project, positive correlations were found between
Comfort and Child Benefit factor scores and observed science-related instructional practices as
well as fidelity to the science curriculum (r’s = .41-.65). In comparison to their scores before
curriculum training, intervention teachers had significantly higher Comfort scores and Child
Benefit scores at the end of the year. No differences were found in any of the comparison
teachers’ factor scores between the beginning and end of the year.

Conclusions:
Description of conclusions, recommendations, and limitations based on findings.

This study provides evidence that the P-TABS is a reliable and valid measure of early childhood
teachers’ attitudes and beliefs toward science for a diverse set of Head Start programs in Florida.
However, our findings are limited to this population of early childhood educators. Further work
should be conducted with a broader range of early childhood teachers, as well as with early
childhood teachers implementing science curricula, to see if the P-TABS is valid for these
populations of educators. Further evidence of concurrent and predictive validity of the P-TABS
is also needed.

There has been an increased focus on science teaching in the preschool classroom in recent
years. However, the current lack of valid and reliable instruments for science in early childhood
has challenged our ability to assess the effectiveness of these efforts. To address this need, the
present study expands the availability of valid and reliable measures of preschool teacher
attitudes and beliefs toward science. Current findings indicate that positive teacher attitudes and
beliefs toward science are associated with implementing science-related instructional practices in
the classroom. Further, results support the idea that teacher attitudes and beliefs should be
addressed in order for professional development training focused on science to be effective.
Further knowledge of these teacher-related factors may help researchers and educators to
determine how teacher attitudes and beliefs toward science affect teaching practices, curriculum
fidelity and, ultimately, student outcomes.

SREE Fall 2011 Conference Abstract Template 4



Appendices
Not included in page count.

Appendix A. References
References are to be in APA version 6 format.

Anderberg, M. R. (1973). Cluster analysis for applications. New York: Academic Press.

Casserly, M. (2003). Beating the odds: A city-by-city analysis of student performance and
achievement gaps on state assessment results from the 2001-2002 school year. Council of
the Great City Schools.

Cho, H., Kim, J., & Choi, D.H. (2003). Early childhood teachers’ attitudes toward science
teaching: A scale validation study. Educational Research Quarterly, 27(2), 33-42.

Coulson, R. (1992). Development of an instrument for measuring attitudes of early childhood
educators towards science. Research in Science Education, 22, 101-105.

Eshach, H. (2003). Inquiry-events as a tool for changing science teaching efficacy belief of
kindergarten and elementary school teachers. Journal of Science Education and
Technology, 12(4), 495-501.

Eshach, H., & Fried, M. N. (2005). Should science be taught in early childhood? Journal of
Science Education and Technology, 14(3), 315-336.

French, L. (2004). Science as the center of a coherent, integrated early childhood curriculum.
Early Childhood Research Quarterly, 19(1), 138-149. doi:10.1016/j.ecresq.2004.01.004.

Gelman, R. & Brenneman, K. (2004). Science learning pathways for young children. Early
Childhood Research Quarterly, 19, 150-158. doi: 10.1016/j.ecresq.2004.01.009

Greenfield, D. B., Jirout, J., Dominguez, X. Greenberg, A., Maier, M., & Fuccillo, J. (2009).
Science in the preschool classroom: A programmatic research agenda to improve science

readiness. Early Education and Development, 20(2), 238-264.

SREE Fall 2011 Conference Abstract Template A-1



Guadagnoli, E., & Velicer, W. F. (1991). A comparison of pattern matching indices. Multivariate
Behavioral Research, 26(2), 323-343. d0i:10.1207/s15327906mbr2602_7.

Harman, H. H. (1976). Modern factor analysis (3rd ed.). Chicago, IL: University of Chicago
Press.

Jones, M. G., & Carter, G. (2007). Science Teacher Attitudes and Beliefs. In S. K. Abell & N. G.
Lederman (Eds.), Handbook of research on science education (pp. 1067-1104). Mahwah,
NJ: Lawrence Erlbaum Associates, Inc.

Koballa, J.R., & Crawley, F.E. (1985). The influence of attitude on science teaching and
learning. School Science and Teaching, 20(4), 222-232.

Levitt, K. E. (2002). An analysis of elementary teachers’ beliefs regarding the teaching and
learning of science. Science Education, 86, 1-22. doi:10.1002/sce.1042.

McDevitt, T. M., Heikkinen, H. W., Alcorn, J. K., Ambrosio, A. L., & Gardner, A. L. (1993).
Evaluation of the preparation of teachers in science and mathematics: Assessment of
preservice teachers’ attitudes and beliefs. Science Teacher Education, 77(6), 593-610.
d0i:10.1002/sce.3730770604.

National Center for Education Statistics. (2001). Highlights From the Third International
Mathematics and Science Study-Repeat. OERI:USDOE.

National Commission on Mathematics and Science Teaching, 2000. Before it’s too late. A report
to the nation from the National Commission on Mathematics and Science Teaching for
the 21* Century. Washington, D.C.: USDOE.

National Research Council. (2007). Taking science to school: Learning and teaching science in

grades K-8. Washington, DC: National Academies Press.

SREE Fall 2011 Conference Abstract Template A-2



Pedersen, J. E., & McCurdy, D. W. (1992). The effects of hands-on, minds-on teaching
experiences on attitudes of preservice elementary teachers. Science Teacher Education,
76(2), 141-146. doi:10.1002/sce.3730760203.

Quinn, M.E., Taylor, K, & Taylor, S. (2004). Let’s Talk Science, GTK Press: Toronto, Canada.

Riggs, .M., & Enochs, L.G. (1990). Toward the development of an elementary teacher’s science
teaching efficacy belief instrument. Science Education, 74(6), 625-637.
doi:10.1002/sce.3730740605.

Thompson, C., & Shrigley, R.L. (1986). What research says: Revising the science attitudes scale.
School Science and Mathematics, 86, 331-343.

Wenner, G. (2001). Science and mathematics efficacy beliefs held by practicing and prospective
teachers: A 5-year perspective. Journal of Science Education and Technology, 10(2),
181-187.

Westerback, M. (1984). Studies on anxiety about teaching science in preservice elementary
teachers. Journal of Research in Science Teaching, 21(9), 937-950.

doi:10.1002/tea.3660210908.

SREE Fall 2011 Conference Abstract Template A-3



1-d ale|dwa 10eu1sqy 99UBIBJUOD TTOZ Iled IS
(panunuoo)
7A AN 9¢° 0L Buiyoea) 10s 10J $108[q0 ‘S|ersalew 1991100
89° T Ly €9’ 19S yuea Bunessuowsp/ueld ajgelioiwo)
89’ eT oF’ T9’ ¥8am ay) Inoybnoay) 82ualds apn|jou|
89 A% ee’ 0S8 sainpasoud jejuswiiadxa ayessuowaq
gL 6¢ 121 09’ SaNIANde 3oualas Bulop Aolug
€9’ eT 6¢ Gg’ awn A101s Burnp s300( 82us19s spNnjou|
A} eT LT 5d se ‘Aes ‘Op SpIY 1eYM WOIJ Seapl 199
0S L0 14 vy seapl 186 0] 18uIBIUI BSN
A T vy 1S 30UaI9s a}1| bunensuowsp/ue|d ajgeriojwo)
6L 8T €9 oL SallIAIOR 92UBIdS Bulop 9|gelIojwo)
69’ 80° Ge LS seapl 186 01 $400Q 821n0Sal 3N
69’ oT A €9’ SallIAIIOR 1S J0J S|eLialew JO Sspuly |e asn
8G9’ 80° % %8 SJ94oeal Jaylo YIM sanssli ‘seapl ssnasig
9 4% 6 ¥s 30ua19s AB1aus/[eaIsAyd yim sjgenowo)
19°G 110jwo) Jayoea |

Buipeo| 10108} 1X8U 10108} UMO paurejdxa Buipeo|
aInpnas Yum .y yum oy aoueLieA XewLeA Swiaj| pue Iojoed

S9SAeuy sasAeuy

Alojewipuo)

Alo1eio|dx3

(209 = N) s1010e4 SGV1-d 10 Saunonns Alorewaiyuod pue Alorelo|dx3

Talgel

"unod abed ul papnjoul 10N
saunbi4 pue ss|ge ] ‘g Xipuaddy



ale|dwa 10eu1sqy 99UBIBJUOD TTOZ Iled IS

*$10108) 8AIIRUIR)[R BU1 Ul swall Ag pa1oipaid

S0UBLIRA S31BJIPUI J0JOB) 1X3U S, WUS)I UR 10} .Y SeaJayM '1010e) 1981100 PazisayjodAy ayy ul swall Jayio Aq paiolpald aoueLIeA s, Wl
ue Jo uoiodoid ayp sajedlpul Jo1oey UMO s, Wsl Ue Jo} .Y “Butioloey Alorelojdxa Jond ybnoiyy pautwieiap si diysiaquiaw 103oey
-wayl pazisayrodAy assym (9267 ‘ueweH :£/6T ‘B19q4apuyy) sisAjeue 1sisn|d syusuodwod-fediourid ‘snbijqo uo paseq aJe salug,

92UBIS = 19S "9JON

09’ 4N o¢ oy’ 30UaI2s 0p 0] Sjelsarew ybnous aney 1,uoq
09’ LT o¢ 1N pJey s1 82ual9s Bulessuowsp/ue|d
v9’ 60’ N4 25 Jamsue 1,Ued uonsanb e yse uaip|Iyo preiyy
e’ 80’ 8¢ €g poylaw 19s Inoge Bumyel ajgenoswodun
89’ oT oy’ ¥S 19S yoea) 01 abpajmouy ybnous aAey 1,uoq
89’ c0 ve A awI alow saxel buiyoeay 19s 10j uoleledald
09 0 o¢ Gy’ 90UaI2S Yora] 01 Aep e ul awil ybnous 10N
€9°¢ sabua|eyd

29 LT 6E 6% 90U3I9S INOQR SNOLIND aJe UaJP|Iyd BunoA
69’ 14 8y’ 1% S||1MS [e120s sanoidwi 82usIdS
89’ qrT ge 0g’ UaJp|Iyd 104 1NJIYLIP 00) SBIIIAIDR B0UBIDS
0g’ LO 14 A peaJl ued [13un 19S ules| 1,ued ualpjiyd buno A
el 4% €g G9’ S||10s abenbue| sanoadwil 80UBI0S
QL 1 99’ L9 SIS Yyrew saAosdwi 82uslosg
8/ oT 19 el Buluies| 01 sayoroidde senoidwil 89ua10S
121 L0 6¢ 8y’ uJes| uaipjiydo moy si uo-spueH
T9 eT LS ole WI00Jsse|d ul Jybne) aq pjnoys aualds 8o\
L9 T 174 8G J3)e| 90UBIIS Ul 1S8J81Ul J191S0J SAILIAIIR 10S
60t ljausg pIyd

Buipeo| 10108} 1X8U 10108} UMO paurejdxa Buipeoj
ainonns UM yum .y doueLIeA XewleA SLa)| pue 10308
S9SAeuy sasA|euy

Alorewjuo)

Alojelojdx3



