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Pre/Post Testing Obstacles
It became apparent during the processing of all the pre/post tests that teachers were probably tired when they completed the post-tests.  The reader is cautioned to not over-interpret the results.  The MOSART and Conceptions of the Nature of Science instruments will be administered post-post at the end of the project year. The External Evaluator anticipates that the pretest to post-posttest change will be more reliable than the pre to post change.  

MOSART reporting at this time is limited because the MOSART psychometrician at Harvard who does the analysis was in a serious accident and is on leave.  The complete results are expected in the next six months.  At this time a total score was computed from raw data that were sent from Harvard to the External Evaluator. 
Teachers: Pulsar Facts 

A seven question multiple choice test was designed by the instructional team and administered pre and post.  There was a statistically significant gain from pre to post in total score (one-tailed t = 3.39, 

p < .0049, n=14).  The total possible score was 7.
	
	N
	Mean
	Std. Dev.
	t
	p

	Pretest
	14
	4.79
	1.85
	3.39
	.0049

	Posttest
	14
	6.14
	0.86
	
	


Six of the 15 teachers (one of these teachers didn’t take the pretest) who took the post-test scored “7” on the posttest; two of them also scored “7” on the pretest.  Seven teachers scored “6” on the posttest.  
Teachers: Astronomy MOSART

The following note is posted on the MOSART website.
Note for Astronomy Tests: Test items for the K-12 astronomy and space science standards were developed with funding from NASA's Science Mission Directorate, via the Universe Education Forum at the Harvard-Smithsonian Center for Astrophysics.
The pre/post test scores are displayed below for all the teachers.  There was a “ceiling effect” for two teachers who responded correctly to all items (a perfect score) on the pretest.  One teacher answered all items correctly on both the pre and posttests.  Four (31%) of 13 teachers made significant gains from the pretest to the posttest.
  The pretest mean was 16.52 (Std. Dev. = 3.08) and the posttest mean was 16.46 (Std. Dev. = 2.82).
	ID CODE
	Pretest Astronomy MOSART
	Posttest Astronomy MOSART
	Change from Pre to Post
	Significant Increase? 

	071350
	20.00
	20.00
	0
	

	012751
	20.00
	19.67
	-0.33
	

	040557
	19.00
	16.50
	-02.5
	

	110350
	18.33
	16.67
	-1.66
	

	010867
	18.00
	18.33
	+0.33
	

	103167
	17.83
	18.67
	+0.84
	

	101637
	17.33
	18.67
	+1.34
	Yes

	052063
	17.17
	15.17
	-2.00
	

	082546
	16.83
	16.83
	0
	

	011064
	15.67
	17.00
	+1.33
	Yes

	082851
	15.67
	16.50
	+0.83
	

	041156
	15.50
	17.17
	+1.67
	Yes

	121662
	15.50
	10.00
	-5.50
	

	031166
	13.50
	14.33
	+0.83
	

	092879
	7.50
	11.33
	+3.83
	Yes


Pretest and posttest mean scores for the seven women and eight men differed, but the difference was not statistically significant.

	
	Astronomy MOSART Assessment

	
	Female Teachers
	Male Teachers

	
	N
	Mean
	Std. Dev.
	N
	Mean
	Std. Dev.

	Pretest
	7
	15.45
	3.94
	8
	17.46
	1.86

	Posttest
	7
	15.83
	2.35
	8
	17.00
	3.23


Teachers: Pre/Post Conceptions of the Nature of Science (CoNS)
Conceptions of the Nature of Science was administered pre-Institute and post-Institute to assess attitudes toward science and image of science.  It will be administered (delayed-post) at the end of the school year.  Five (33%) of the 15 teachers made significant gains from pretest to posttest.  The pretest mean was 5.07 (Std. Dev. = 5.39) and the posttest mean was 3.53 (Std. Dev. = 4.79).
	ID CODE
	Pretest CoNS
	Posttest CoNS
	Change from Pre to Post
	Significant Increase? 

	010867
	19
	
	5
	
	-14
	
	

	011064
	7
	
	11
	
	4
	
	Yes

	012751
	1
	
	2
	
	1
	
	

	031166
	8
	
	-3
	
	-11
	
	

	040557
	3
	
	-3
	
	-6
	
	

	041156
	7
	
	3
	
	-4
	
	

	052063
	3
	
	3
	
	0
	
	

	071350
	11
	
	13
	
	2
	
	Yes

	082546
	-3
	
	3
	
	6
	
	Yes

	082851
	-2
	
	1
	
	3
	
	Yes

	092879
	5
	
	9
	
	4
	
	Yes

	101637
	1
	
	-1
	
	-2
	
	

	103167
	5
	
	5
	
	0
	
	

	110350
	7
	
	6
	
	-1
	
	

	121662
	4
	
	-1
	
	-5
	
	


Pretest and posttest mean CoNS scores were higher for men than women but because of small numbers of scores statistical power was very little so analysis was limited.
	
	Conceptions of the Nature of Science

	
	Female Teachers
	Male Teachers

	
	N
	Mean
	Std. Dev.
	N
	Mean
	Std. Dev.

	Pretest
	7
	2.71
	4.22
	8
	7.13
	5.67

	Posttest
	7
	1.71
	4.57
	8
	5.13
	4.67


Teachers: Research Self-Assessment

Teachers completed the Research Self-Assessment both before the Institute and at the end of the Institute (pre/post).  Total scores were computed with negative items numerical ratings reversed when integral rates were assigned to the rating scale: Strongly Agree (SA) = 4, Agree (A) = 3, Disagree (D) = 2, and Strongly Disagree (SD) = 1.  There was a statistically significant increase in total score from pre to post 
(t = 1.59; p < 0.0674) for the 15 teachers and there was a statistically significant difference in difference in pre to post scores for men and women (F = 4.77; p < 0.0479).
	
	Teachers: Research Self-Assessment

	
	All Teachers Pooled
	Female Teachers
	Male Teachers

	
	N
	Mean
	Std. Dev.
	N
	Mean
	Std. Dev.
	N
	Mean
	Std. Dev.

	Pretest
	15
	82.53
	8.37
	7
	82.14
	9.41
	8
	82.87
	8.01

	Posttest
	15
	87.67
	10.55
	7
	80.57
	10.42
	8
	93.87
	5.91


In the interest of thoroughness the distributions of responses to all the items both pre and post are displayed below.
	
	PRETEST Responses
	POSTTEST Responses

	
	SD
	D
	A
	SA
	SD
	D
	A
	SA

	1. I am comfortable using the telescope.
	
	2
	5
	8
	
	
	9
	6

	2. I am scared.
	8
	4
	2
	1
	11
	3
	1
	

	3. I don't have the background I need for this.
	7
	4
	4
	0
	7
	7
	1
	

	4. My teammates know more than I do.
	2
	6
	4
	3
	1
	6
	8
	

	5. I am exhilarated.
	1
	1
	5
	8
	
	2
	5
	8

	6. I am overwhelmed.
	8
	4
	1
	2
	7
	6
	2
	

	7. I need more math competence.
	4
	9
	2
	
	4
	2
	6
	3

	8. I really want to succeed.
	
	
	2
	13
	
	
	3
	12

	9. I am afraid of making a fool out of myself.
	8
	1
	5
	1
	11
	4
	
	

	10. I know how to answer a research problem.
	
	4
	6
	5
	
	2
	7
	6

	11. I will be able to apply this research to other areas of science
	
	2
	8
	5
	1
	
	5
	9

	12. My team won't be able to get the right answer
	11
	3
	1
	
	8
	6
	1
	

	13. I don't know whether I can get it done.
	7
	6
	2
	
	8
	4
	3
	

	14. I don't like depending on other people.
	4
	9
	1
	1
	2
	10
	1
	2

	15. I know I could do it better myself.
	7
	6
	1
	1
	6
	6
	3
	

	16. The scientists will help me when I need it.
	
	1
	7
	7
	
	
	2
	13

	17. I feel like I don't know anything.
	6
	7
	2
	
	8
	6
	1
	

	18. I really want to do this research.
	0
	0
	3
	12
	1
	
	4
	10

	19. The scientists are too smart for me.
	4
	7
	3
	1
	1
	11
	2
	1

	20. I am afraid to ask the scientists questions
	9
	6
	
	
	11
	4
	
	

	21. I'm afraid we won't replicate earlier results.
	4
	11
	
	
	5
	10
	
	

	22. I am looking forward to working in a group.
	
	1
	7
	7
	
	
	6
	9

	23. Using the scientific method is essential.
	
	1
	7
	7
	
	
	5
	10

	24. I am worried about getting this project completed on time.
	6
	9
	
	
	5
	6
	3
	

	25. I feel confident about doing research
	0
	1
	8
	6
	
	1
	7
	7

	26. Getting the right answer is important
	1
	10
	4
	
	3
	7
	3
	1

	27. I don't have the necessary computer skills to do this research
	7
	7
	1
	
	7
	4
	2
	2


Exploratory Analysis: MOSART and Teacher’s Research Self-Assessment
The Best Subset Regression procedure was used to compute the best subset regression model that contains all the potential predictor variables of interest.  For this group of 15 teachers, the best subset of items from the Research Self-Assessment for predicting the MOSART pretest score (MOSARTPRE) are Item #17, Item #22, Item #15 and Gender (male or female) represented algebraically as X17, X22, X15 and G, respectively.  The R-squared and adjusted R-squared for this model are R2 = .9116 and Radj2 = .8763.  The regression equation is:
MOSARTPRE =  -6.11475X17 - 3.68569 X22  - 1.13638 X15 – 3.19105G

Teacher Pretest Results: Classroom Instruction 

The classroom instruction survey consists of selected items from the Horizon Research, Inc. National Survey of Science Education.  This pretest provides formative information in that it informs project leadership on what teachers report they do instructionally as a result of their understandings and professional development.  Consistent with the National Science Education Standards, it provides summative information pertaining to characteristics of good science as reflected in teachers’ classroom instruction.  Three evaluation questions are related to the administration of this survey:

How did the institute increase improve skills?

What changes in individual performance resulted from what was learned?

What were the final results? 
The posttest will be administered at the end of the school year.  The results are displayed here as frequency distributions.  All 15 teachers (12 from WV schools, one from PA , one from VA and one from OH) completed the survey.

	Teachers’ Opinions

	
	Percentage of Responses

	
	Strongly Disagree
	Disagree
	No Opinion
	Agree
	Strongly Agree

	Students learn science best in classes with students of similar abilities
	
	40
	7
	53
	

	The testing program in my state/district dictates what science content I teach
	
	33
	7
	53
	7

	I enjoy teaching science
	
	7
	
	13
	80

	I consider myself a “master” science teacher.
	
	31
	15
	31
	23

	I have time during the regular school week to work with my colleagues on science curriculum and teaching.
	33
	47
	
	20
	

	Science teachers in the school where I teach regularly observe each other teaching classes as part of sharing and improving instructional strategies
	60
	40
	
	
	

	Most science teachers in the school where I teach contribute actively to making decisions about the science curriculum.
	13
	33
	7
	40
	7


Question:  How familiar are you with the National Science Education Standards, published by the National Research Council?

13% 
Not at all familiar

40% 
Somewhat familiar

27% 
Fairly familiar

20% 
Very familiar

 Question
: How familiar are you with the Modeling Method of High School Physics Instruction?

60%
Not at all familiar

13%
Somewhat familiar

27%
Fairly familiar

None
Very familiar
	Classroom Practice: How often do you do each of the following in science instruction?

	
	Percentage of Responses

	
	Never
	Rarely
	Some-times
	Often
	Always or almost always

	Introduce content through formal presentations
	
	7
	20
	60
	13

	Pose open-ended questions
	
	13
	33
	33
	20

	Engage the whole class in discussions
	
	
	20
	40
	40

	Require students to supply evidence to support their claims
	
	7
	20
	33
	40

	Ask students to explain concepts to one another
	
	
	20
	73
	7

	Ask students to consider alternative explanations
	
	13
	33
	33
	20

	Have students use white boards to report to the group
	20
	13
	33
	33
	

	Help students see connections between science and other disciplines
	
	
	27
	40
	33

	Require your students to maintain lab notebooks
	13
	13
	13
	13
	47


Note: Rarely (a few times a year); Sometimes (once or twice a month); Often (once or twice a week)
	Classroom Practice: How often did the students in your science classes use computers in 2007-08 to…

	
	Percentage of Responses

	
	Never
	Rarely
	Some-times
	Often
	Always or almost always

	Do drill and practice
	27
	40
	20
	7
	7

	Demonstrate scientific principles
	7
	7
	53
	20
	13

	Play science learning games
	13
	40
	40
	
	7

	Do laboratory simulations
	
	21
	50
	29
	

	Collect data using sensors or probes
	33
	7
	47
	13
	

	Retrieve or exchange data
	
	40
	20
	33
	7

	Solve problems using simulations
	7
	27
	60
	7
	

	Take a test or quiz
	20
	33
	20
	20
	7


	Classroom Practice: Frequency of learning activities in 2007-08

	
	Percentage of Responses

	
	Never
	Rarely
	Some-times
	Often
	Always or almost always

	Listened and took notes during a teacher presentation
	
	
	20
	20
	40

	Watched a science demonstration
	
	
	53
	40
	7

	Worked in groups
	
	
	20
	53
	27

	Read from a science textbook in class
	7
	40
	20
	27
	7

	Read other (non-textbook) science-related materials in class
	13
	20
	40
	27
	

	Did hands-on/laboratory science activities or investigations
	
	
	13
	60
	27

	Followed specific instructions in an activity or investigation
	
	7
	13
	47
	33

	Designed or implemented their own investigation
	
	40
	40
	20
	

	Participated in field work
	33
	40
	20
	7
	

	Answered textbook or worksheet questions
	
	7
	20
	60
	13

	Recorded, represented and/or analyzed data
	
	7
	20
	67
	7

	Wrote reflections (e.g., in a journal or lab notebook)
	20
	33
	7
	27
	13

	Prepared written science reports
	7
	29
	7
	43
	14

	Made formal presentations to the rest of the class
	
	71
	21
	7
	

	Worked on extended science investigations or projects (a week or more in duration)
	7
	67
	20
	7
	

	Used computers as a tool (e.g., spreadsheets, data analysis)
	
	20
	33
	40
	7

	Used mathematics as a tool in problem-solving
	
	
	33
	20
	47

	Took field trips
	60
	33
	7
	
	

	Watched audiovisual presentations
	
	27
	40
	20
	13


Students: Pre/Post PSC Research Project Self-Assessment

Students completed the Research Self-Assessment form before the Institute and at the end of the Institute (pre/post).  Total scores were computed with negative items numerical ratings reversed when integral rates were assigned to the rating scale: Strongly Agree (SA) = 4, Agree (A) = 3, Disagree (D) = 2, and Strongly Disagree (SD) = 1.  There was a statistically significant increase in total score from pre to post 

(one-tailed t = 4.04, p < 0.0002,  n = 31).  The total possible score was 108.
	
	N
	Mean
	Std. Dev.
	t
	p

	Pretest
	31
	75.58
	12.31
	4.04
	.0002

	Posttest
	31
	83.71
	9.22
	
	


Students: Pre/Post Conceptions of the Nature of Science
Conceptions of the Nature of Science was administered pre-Institute and post-Institute to assess attitudes toward science and image of science.  The pretest mean was 2.82 (Std. Dev. = 4.40) and the posttest mean was 1.88 (Std. Dev. = 3.73) for 33 students who took both the pretest and posttest.  

Perhaps consideration should be given to administering the Pulsar Facts (7-question test) to next year’s students instead of the Conceptions of the Nature of Science.

Shaw (9/11/08)

�  Post-score > Pre-score + (1/3 * StdDevpretest)


� This question is not on the Horizon Research Inc. Survey.





NRAO NSF ITEST External Evaluation Report: Pre and Posttest Results End of Summer 2008
Page 1

