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Abstract
The purpose of this study was to investigate the relationship between students’

competency in science process skills and their conceptual knowledge of research
concepts, methodologies, and applications. Participants comprised 124 graduate
students enrolled in several sections of a required introductory-level course in research
methodology. Science process skills Was measured via the Test of Integrated Process
Skills 11, whereas performance in the research methods class was assessed via midterm
and final examinations. Findings revealed that students who demonstrated the highest
competency in process skills also tended to exhibit the highest levels of performance in
the research methods course at both the midterm and final examination stages. These

relationships were moderate to large.
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Science Process Skills and Achievement in Research Methodology Courses
Graduate programs in the fields of social and behavioral sciences typically include
required courses in research methodology. Unfortunately, a high proportion of students
find these courses to be extremely difficult, experiencing lower levels of performance in
these classes than in other courses in their programs of study (Onwuegbuzie, 1997,
1998). Yet, as noted by Onwuegbuzie, Slate, Paterson, Watson, and Schwartz (in
press), little is known about the characteristics of students who experience the most
difficulties in these classes. However, recent evidence suggests that certain learning
styles and study habits are better predisposeo to understanding research concepts
(Onwuegbuzie, 1997; Onwuegbuzie & Daley, 1997; Onwuegbuzie et al., in press;
Onwuegbuzie, Slate, & Schwartz, in press). These findings, together with the fact that
research involves application of the scientific method (Gay & Airasian, 2000), suggest
that students who demonstrate science process skills may be at an advantage in courses
in research methods. However, to date, this link has not been investigated. Thus, the
purpose of the present study was to investigate the relationship between graduate
students’ competency in science process skills ahd their conceptual knowledge of
research concepts, methodologies, and applications.

According to Carin and Sund (1989), the necessary science process skills’include
classifying, generating models, formulating hypotheses, generalizing, identifying
variables, inferring, interpreting data, making decisions, manipulating materials,
measuring, observing, predicting, recording data, replicating, and using numbers to

determine relationships, or to calculate or to apply mathematical formulae. These skills
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are important in research methodology courses (Onwuegbuzie, 1997). Therefore, it was
hypothesized that a relationship exists between science process skills and performance
levels in research methods courses.

Methods

Participants

The sample consisted of 124 graduate students from a number of social and
behavioral disciplines (e.g., early childhood education, secondary education, speech
language pathology, and psychology) who had enrolled in six sections of an introductory-
level educational research course at é university in the southeastern United States.
Instruments

On.the first day of class, participants were administered the Test of Integrated
Process Skills (TIPS 1l). TIPS Il measures science process skills (i.e., identifying -
variables, operationally defining variables, identifying appropriate hypotheses,
interpreting data, and designing instruments). This instrument contains 36 items, with
scores ranging from O to 36. Accordi'ng to Downing, Filer, and Chamberlain (1997), TIPS
Il is a "frequently used instrument that yields satisfactory results” (p. 6). TIPS Il has been
used at both the secondary and post-secondary school level. With respect to the latter,
Downing and Gifford (1996) found that preservice elementary teachers who obtained the
highest scores on the TIPS Il (i.e., indicated high levels of competency on science
process skills) asked significantly more questions and demonstrated an increased use of
divergent, high level questions in their teaching performance than did their lower-scoring

counterparts. Additionally, Downing et al. (1997) reported a significant positive
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relationship between teachers' scores on the TIPS Il and their attitudes toward science
and confidence in the ability to learn and to perform well in science. Strawitz (1989)
reported a Cronbach's Alpha reliability estimate of .89. For the present study, a
coefficient alpha of .71 was found.

Conceptual knowledge, which involved students' knowledge of research concepts,
methodologies, and applications, was measured individually via comprehensive written
midterm and final examinations. The examination form consisted of open-ended
questions, involving items which required knowledge of the research process. All of the
items pertained to content from the first half of the course and were chosen from the
instructor's item bank to ensure that the examination was typical of past examinations
given by this instructor. The final examination also was constructed by the course
instructor and paralleled the format of the midterm examination, yet covered the
complete course content. Both the midterm and the final examination were administered
under untimed conditions, and were scored on a 100-point scale by the instructor, using
a key that specified the number of points awarded for both correct and partial-credit
answers.

Results and Discussion

Findings revealed a statistically significant relationship between scores on the
TIPS Il and scores on both the midterm (r = .42, p < .01) and final (r = .36, p <.01)
examinations. These findings suggest that science processing skills predict 17.6% and
13.0% of the variance in achievement in research methods courses at the midterm and

final stages, respectively. Using Cohen’s (1988) criteria, these relationships are
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moderate to large.

With respect to course grades in the research methods course, an independent -
test revealed that students who attained overall "A" grades in the class (M = 27.3, SD =
3.9) had statistically significantly higher scores on the TIPS Il (t = 2.50, p < .05) than did
students who attained a "B" grade or lower (M = 23.2, SD = 3.8). This difference
represents a 1.1 standard deviation difference, representing a large effect size (Cohen,
1988). These results suggest that students with good science process skills may be at
an advantage with respect to understanding the research process in general and

performance levels in research methods courses in particular.




Science Process Skills 7

References

Carin, A.A., & Sund, R.B. (1989). Teaching science through discovery (6th ed.).
Columbus, OH: Merill.

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.).
New York: John Wiley. |

Downing, J.E., & Gifford, V. (1996). An invgstigation of preservice teachers'
science process skills and questioning strategies used during a demonstration science
discovery lesson. Journal of Elementary Science Education, 8, 64-75.

Downing, J.E., Filer, J.D., & Chamberlain R.A. (1997, November). Science
process skills and attitudes of preservice teachers. Paper presented at the annual
meeting of the Mid-South Educational Research Association, Memphis, TN. (ERIC
Document Reproduction Service No. ED 416 191)

Gay, L.R., & Airasian, P.W. (2000). Educational research: Competencies for
analysis and application (6th ed.). Englewood Cliffs, N.J.: Prentice Hall.

Onwuegbuzie, A.J. (1997). Writing a research proposal: the role of library anxiety,
statistics anxiety, and composition anxiety. Library and Information Science
Research, 19, 5-33.

Onwuegbuzie, A.J. (1998). Teachers’ attitudes towards educational research
courses: Implications for the teacher-as-researcher movement. GATEways to Teacher
Education, 11, 39-51.

Onwuegbuzie, A.J., & Daley, C.E. (1997). Learning style and achievement in a

course on research methods. Psychological Reports, 80, 496-498.



'y
A%

Science Process Skills

Onwuegbuzie, A.J., Slate, J., Paterson, F., Watson, M., & Schwartz, R. (in press). .

Factors associated with underachievement in educational research courses. Research
in the Schools, 7, 53-65.
Onwuegbuzie, A.J., & Slate, J., & Schwartz, R.A. (In press). The role of study

skills in graduate-level educational research courses. Journal of Educational Research.

8

Strawitz, B.M. (1989). The effects of testing on science process skill achievement.

Joumal of Research in Science Teaching, 26, 659-664.



C
ERIC

TM032230

®

U.S. Department of Education
Office of Educational Research and Improvement (OERI)
National Library of Education (NLE)
Educational Resources Information Center (ERIC)

REPRODUCTION RELEASE

(Specific Document)

I. DOCUMENT IDENTIFICATION:

Title: .Giel\cQ P."o(ei_f S, Wy CV\C" AC,""QJQM“’\')L o~

Me'ﬂwd)\@\‘j (owrge

Qe\iw 2\

Author(s): A""b’\bf\ﬂ T~ (8] NWeECETUZ.T

Corporate Source: Publication Date:

2. ooQ

Il. REPRODUCTION RELEASE:

In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced inthe
monthly abstract joumal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced paper copy,

and electronic media, and sold through the ERIC Document Reproduction Service (EDRS). Credit Is given to the source of each document, and, if
reproduction releasa I3 granted, one of the following notices is affixed to the document.

If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following three options and sign at the bottom
of the page.

The sampks stickar shown below wil be

affond to sX Level 1 documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL HAS
BEEN GRANTED BY

%?‘@Q\O

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

The sampie sticker shown below will be
affixed 10 il Level 2A documents

The sampie sticker shown boiow will be
affixed to all Level 28 documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN
MICROFICHE, AND IN ELECTRONIC MEDIA
FOR ERIC COLLECTION SUBSCRIBERS ONLY,
HAS BEEN GRANTED BY

Q\O
g'b

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN
MICROFICHE ONLY HAS BEEN GRANTED BY

\\4
«®

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

1 2A 2B
Level1 Level 2A Level 2B
t i !
mmuw1m.mm Mmumum.mm Check here for Lavel 2B reioase,
MnmhMum mmmmmmh mmmhmw
ERICIMM(..;.W)WM mmumcmm
copy. subscribers only
Docx will be proc nmwwmmwmmmwm.
umnmum.mehm.wmumuWL

please

4
here,» oThon, N ONwu€ERuEE . frorad
OrpantzationvAddress: Anthony J. Onwuegbuzie, Ph.D. FSS T“'a"l"')‘_:&g -1 [ gy)e i(,.? - ?'.iz ¢
Department of Educational Leadership E-Mall Address; \ Date: \
College of Education ENSTiea © (23 foe
Valdosta State University VALb T Edu (over)

Valdosta, Georgia 31698




