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NOTE: Biology Learning Outcomes for Biology and Biology-Chemistry are identical at this stage. However, assessments presented below are broken down into the two majors 

Biology Majors-Learning Outcome #1

Statement of Goal

Students will have a knowledge base in biology which compares favorably with freshmen of other such programs throughout the nation.

How Results Were Analyzed (When and By Whom?)

Dr. Shonah Hunter compiled scores for selected subarea questions from final exams for BIOL106 and BIOL107 lectures. Scores were compiled during May and June 2010.
Evidence Gathered

Comprehensive exams were administered at the end of BIOL106 and BIOL107. After completing the freshmen year biology sequence (BIOL106, BIOL107), the % of correct answers for selected exam subareas and an overall % of correct answers were compiled for each Biology major.
Expectations of Performance

Principles of Biology I (BIOL106): 70% of Biology majors will score ≥ 70% on the comprehensive final. (Subareas are: Nature of Biology, Basic Chemistry, Cell Structure and Energy, Photosynthesis and Respiration, and Cell Reproduction.)
Principles of Biology II (BIOL107): 70% of Biology majors will score ≥ 70% on the comprehensive final. (Subareas are: Genetics, Molecular Biology, Evolution, Behavior and Ecology.)
Results / Evaluation

Principles of Biology I (BIOL106)
	Number of students who

9 (32.1%)
exceeded expectations

6 (21.4%)
met expectations

13 (46.4%)
did not meet expectations

0
Exempt

28
Total


	Expectations were:

 FORMCHECKBOX 

Wholly satisfied

 FORMCHECKBOX 

Partially satisfied

 FORMCHECKBOX 

Not satisfied


Principles of Biology II (BIOL107)
	Number of students who

7 (31.8%)
exceeded expectations

9 (40.9%)
met expectations

6 (27.3%)
did not meet expectations

0
Exempt

22
Total


	Expectations were:

 FORMCHECKBOX 

Wholly satisfied

 FORMCHECKBOX 

Partially satisfied

 FORMCHECKBOX 

Not satisfied


Analysis and Explanation
In Biology 106, Biology majors failed to meet our target goals for performance on the overall exam score. In addition, all subareas were deficient except for Nature of Biology and Cell Structure and Energy.

	BIOL 106 Category
	% of BIOL majors scoring ≥ 70% - 2008

	Nature of Biology
	71.4%

	Basic Chemistry
	28.6%

	Cell Structure & Energy
	71.4%

	Photosynthesis & Respiration
	42.9%

	Cellular Reproduction
	64.3%

	Overall test score
	53.6%


In the second semester (BIOL107), an acceptable 73% of Biology majors achieved criterion on the overall exam scores. However, scores were deficient in Molecular Biology and Evolution subareas.

	BIOL 107 Category
	% of BIOL majors scoring ≥ 70% - 2009

	Genetics
	81.8%

	Molecular Biology
	63.6%

	Evolution
	40.9%

	Behavior & Ecology
	100%

	Overall Test Score
	72.7%


Action(s) to Maintain or Improve Level of Achievement 

There is considerable concern among the faculty regarding the continued low student performance, especially in BIOL106.  In BIOL106, the most difficult concepts, Basic Chemistry and Photosynthesis and Respiration, are understandably the sub-areas for which students had the lowest scores.  It is difficult to know how to help students improve their understanding of this material because there are already study guides (instructor provided and text book provided), practice tests, formative assessments in terms of in class quizzes and “quick questions” to test comprehension, expanded office hours before tests, email access to the instructor for questions until the morning of the test, and the opportunity to review the exams after the scanned results are obtained.  In spite of knowing that the unit exam material will be covered again in general on the comprehensive final, no more than 40 students (of as many as 280 in the class) have ever taken the opportunity to review their exam answers so they would know what they got right/wrong on the exam.  Therefore, motivation seems to be the limiting factor in terms of student success in BIOL106.

In BIOL107, molecular biology is a difficulty subject for introductory students which is reflected in the scores of that sub-area.  The instructor will explore providing more hands-on activities and online simulations to the students to see if that helps improve their comprehension of this difficult material.  On the other hand, it is difficult to understand the low scores in the Evolution sub-area because the coverage of the topic and the explanations are quite general, as opposed to more specific details.  The instructor will look more closely at the specific questions missed on the exam and determine any areas that need to be remediated.
Biology Majors-Learning Outcome #2

Statement of Goal

Freshman Lab skills developed in each tested sub-area.
How Results Were Analyzed (When and By Whom?)

Drs. Shonah Hunter and Jonathan Lindzey compiled data during May-June 2010
Evidence Gathered

An end-of-semester laboratory practical examination was used to assess student performance on questions covering selected lab skills in both BIOL106 and BIOL107. BIOL106 skill areas include: research, interpreting data, statistical analysis, microscope use, analytical performance, and graphing. BIOL107 skill areas include: research, microscope use, genetics, instrumentation, and graphing.
Expectations of Performance

70% of majors will score ≥ 70% overall on questions covering skill areas listed above.
Results / Evaluation

Principle of Biology I (BIOL106)
	Number of students who

12 (42.9%)
exceeded expectations

9 (32.1%)
Met expectations

  7 (25.0%)
Did not meet expectations

0
Exempt

28
Total


	Expectations were:
 FORMCHECKBOX 

Wholly satisfied

 FORMCHECKBOX 

Partially satisfied

 FORMCHECKBOX 

Not satisfied


Principles of Biology II (BIOL107)
	Number of students who

11(50.0%)
exceeded expectations

9(40.9%)
met expectations

2 (9.1%)
did not meet expectations

0
Exempt

22
Total


	Expectations were:

 FORMCHECKBOX 

Wholly satisfied

 FORMCHECKBOX 

Partially satisfied

 FORMCHECKBOX 

Not satisfied


Analysis and Explanation

The target goals for overall exam scores were met for both BIOL106 and BIOL107. However, in BIOL196, deficiencies remain in elements of the scientific methods and microscope work. In BIOL107, we observed that performance in formulating hypotheses and interpreting data actually declined from BIOL106. This is likely due to a more challenging set of questions>>>….

	BIOL 106 Lab Exam Category
	% of BIOL majors scoring ≥ 70% - 2008

	Hypotheses/Res. Question
	86%

	Exptl Design
	54%

	Data Analysis
	68%

	Data Interpretation
	68%

	Microscope
	64%

	Analytical performance
	79%

	Total
	75%


	BIOL 107 Lab Exam Category
	% of BIOL majors scoring ≥ 70% - 2009

	Hypotheses/Res. Question
	36%

	Exptl Design
	----------------------------

	Data Analysis
	86%

	Data Interpretation
	59%

	Microscope
	91%

	Instrumentation
	91%

	Genetics
	55%

	Total
	91%


Similar to lecture results, there are mixed trends in the laboratory data.  In BIOL106, the poorer performances in elements of the scientific method analysis are confusing because of the multiple opportunities for practice provided throughout the semester.  This is also true of the microscope performance.  We plan to continue to monitor assessment results and evaluate lab experiences so as to try to remediate this poor performance.   

In BIOL107, microscope performance improved from BIOL106, and compared to previous years, but the Genetics and formulation of hypotheses sections were terrible, so it will be examined more closely. 

Despite shortcomings for some subareas, the target goals for overall lab exam scores were met in both courses.

Action(s) to Maintain or Improve Level of Achievement 

(Please include specific dates that plans will be completed and/or reviewed.)

Sub-areas of lab skill that fell below targeted goals will continue to receive additional emphasis during laboratories for AY 2009-20010. Outcomes will be assessed at the completion of AY2009-2010. 

For a number of years, the Principles of Biology labs have employed an inquiry-based approach. This led to improved performance over several years. However, despite utilization of the inquiry-based approaches and progressively greater emphasis on areas of poor performance, scores have continued to decline in recent years. We do not believe that this is due to teaching methodology or lack of emphasis, but as previously noted, probably has a lot to do with student motivation.
Biology-Chemistry Majors-Learning Outcome #1

Statement of Goal

Students will have a knowledge base in biology which compares favorably with freshmen of other such programs throughout the nation.

How Results Were Analyzed (When and By Whom?)

Dr. Shonah Hunter compiled scores for selected subarea questions from final exams for BIOL106 and BIOL107 lectures. Scores were compiled during May and June 2010.

Evidence Gathered

Comprehensive exams were administered at the end of BIOL106 and BIOL107. After completing the freshmen year biology sequence (BIOL106, BIOL107), the % of correct answers for selected exam subareas and an overall % of correct answers were compiled for each Biology-Chemistry major.

Expectations of Performance

Principles of Biology I (BIOL106): 70% of BIOL-CHEM majors will score ≥ 70% on the comprehensive final. (Subareas are: Nature of Biology, Basic Chemistry, Cell Structure and Energy, Photosynthesis and Respiration, and Cell Reproduction.)

Principles of Biology II (BIOL107): 70% of BIOL-CHEM majors will score ≥ 70% on the comprehensive final. (Subareas are: Genetics, Molecular Biology, Evolution, Behavior and Ecology.)

Results / Evaluation

Principles of Biology I (BIOL106)

	Number of students who

10 (27.8)

exceeded expectations

9 (25.0%)

met expectations

17 (47.2%)

did not meet expectations

0

Exempt

36
Total


	Expectations were:

 FORMCHECKBOX 

Wholly satisfied

 FORMCHECKBOX 

Partially satisfied

 FORMCHECKBOX 

Not satisfied


Principles of Biology II (BIOL107)

	Number of students who

10 (31.3)

exceeded expectations

9 (28.1%)

met expectations

13 (40.6%)

did not meet expectations

0

Exempt

32
Total


	Expectations were:

 FORMCHECKBOX 

Wholly satisfied

 FORMCHECKBOX 

Partially satisfied

 FORMCHECKBOX 

Not satisfied


Analysis and Explanation


As with BIOL majors, BIOL-CHEM majors showed improvement between BIOL106 and 107.  However, the relatively low level (5.8%) of improvement on the overall test scores is in contrast to the large improvement found with Biology Majors (19%). 
	BIOL 106 Category
	% of BLCM majors scoring ≥ 70% - 2008

	Nature of Biology
	75.0%

	Basic Chemistry
	41.7%

	Cell Structure & Energy
	47.2%

	Photosynthesis & Respiration
	52.8%

	Cellular Reproduction
	50.0%

	Overall test score
	52.8%


	BIOL 107 Category
	% of BLCM majors scoring ≥ 70% - 2009

	Genetics
	71.9%

	Molecular Biology
	68.8%

	Evolution
	31.3%

	Behavior & Ecology
	81.3%

	Overall Test Score
	59.4%


Action(s) to Maintain or Improve Level of Achievement 

See preceeding explanations for BIOL majors.
Biology-Chemistry Majors-Learning Outcome #2

Statement of Goal

Freshman Lab skills developed in each tested sub-area.

How Results Were Analyzed (When and By Whom?)

Drs. Shonah Hunter and Jonathan Lindzey compiled data during May and June 2010.

Evidence Gathered

An end-of-semester laboratory practical examination was used to assess student performance on questions covering selected lab skills in both BIOL106 and BIOL107. BIOL106 skill areas include: research, interpreting data, statistical analysis, microscope use, analytical performance, and graphing. BIOL107 skill areas include: research, microscope use, genetics, instrumentation, and graphing.

Expectations of Performance

70% of majors will score ≥ 70% overall on questions covering skill areas listed above.

Results / Evaluation

Principle of Biology I (BIOL106)
	Number of students who

13 (35.1%)

exceeded expectations

11 (29.7%)

Met expectations

  13 (35.1%)

Did not meet expectations

0

Exempt

37
Total


	Expectations were:

 FORMCHECKBOX 

Wholly satisfied

 FORMCHECKBOX 

Partially satisfied

 FORMCHECKBOX 

Not satisfied


Principles of Biology II (BIOL107)
	Number of students who

16 (48.5%)

exceeded expectations

10 (30.3%)

met expectations

7 (21.2%)

did not meet expectations

0

Exempt

33
Total


	Expectations were:

 FORMCHECKBOX 

Wholly satisfied

 FORMCHECKBOX 

Partially satisfied

 FORMCHECKBOX 

Not satisfied


Analysis and Explanation

	BIOL 106 Lab Exam Category
	% of BLCM majors scoring ≥ 70% - 2008

	Hypotheses/Res. Question
	92%

	Exptl Design
	62%

	Data Analysis
	51%

	Data Interpretation
	46%

	Microscope
	65%

	Analytical performance
	51%

	Total
	65%


	BIOL 107 Lab Exam Category
	% of BLCM majors scoring ≥ 70% - 2009

	Hypotheses/Res. Question
	35%

	Exptl Design
	----------------------------

	Data Analysis
	79%

	Data Interpretation
	70%

	Microscope
	88%

	Instrumentation
	70%

	Genetics
	70%

	Total
	79%



Similar to the BIOL major analyses, we observed that BIOL-CHEM majors showed improvement in lab skills from BIOL106 to 107. Indeed, compared to last year (AY07-08), the target goal for lab exam scores was met for BIOL107. Despite this improvement, it is still disconcerting that the BLCM majors are not performing to the same level as the BIOL majors. However, these findings may be related to a lower attrition rate amongst the BIOL-CHEM majors or different motivational issues.
Action(s) to Maintain or Improve Level of Achievement 

(Please include specific dates that plans will be completed and/or reviewed.)

Sub-areas of lab skill that fell below targeted goals will continue to receive additional emphasis during laboratories for AY 2008-2009. Outcomes will be assessed at the completion of AY2009-2010. 

General Education Learning Outcome #1: Oral Communication
No OC data was acquired for AY08-09
Statement of Goal.

To ensure that non-majors can use oral communication effectively.

How Results Were Analyzed (When and By Whom?)

Evidence Gathered

Expectations of Performance

70% of students will score at a level of 3 or higher on each element of the rubric.

Results / Evaluation

E.g., Only 80% students rated as “competent” or higher. ?
	Number of students who

exceeded expectations

Met expectations

Did not meet expectations

Exempt

Total


	Expectations were:

 FORMCHECKBOX 

Wholly satisfied

 FORMCHECKBOX 

Partially satisfied

 FORMCHECKBOX 

Not satisfied


	BIOL 328 Oral Communication Category
	% of Students scoring ≥ 3

	Audience Evaluation
	Not evaluated

	Organization
	

	Content
	

	Delivery
	

	Audience Interaction
	

	Presentation Aids
	

	Overall Mean of Rubric Scores >3
	


Analysis and Explanation

Action(s) to Maintain or Improve Level of Achievement 
General Education Learning Outcome #2: Natural Sciences

Statement of Goal.

To ensure that students in Biology General Education courses learn important “content” during lectures.

How Results Were Analyzed (When and By Whom?)

Drs. Shonah Hunter and Jonathan Lindzey extracted and analyzed the data during May-June 2010. A random sampling of students was employed.
Evidence Gathered

BIOL106 and BIOL107

Performances in important content areas (Genetics, evolution etc) were scored using the comprehensive finals from BIOL106 (F2008), BIOL107 (SP2009). Scoring was conducted with a modified version (5 category) of the Natural Science General Education rubric.

Overall test scores for randomly selected students were scored using the Natural Science GenEd rubric. 

Expectations of Performance

70% of students will achieve a rubric score of 2 or higher on the comprehensive final.

Results / Evaluation

BIOL 106
	Number of students who

30 (25%)
exceeded expectations

32 (27%)
Met expectations

55 (47%)
Did not meet expectations

0
Exempt

117
Total


	Expectations were:

 FORMCHECKBOX 

Wholly satisfied

 FORMCHECKBOX 

Partially satisfied

 FORMCHECKBOX 

Not satisfied


BIOL 107
	Number of students who

28 (29%)
exceeded expectations

37 (38%)
Met expectations

32 (33%)
Did not meet expectations

0
Exempt

97
Total


	Expectations were:

 FORMCHECKBOX 

Wholly satisfied

 FORMCHECKBOX 

Partially satisfied

 FORMCHECKBOX 

Not satisfied


Analysis and Explanation

	BIOL 106 Category
	% GenEd scoring ≥ 70% - 2008

	Nature of Biology
	77.8%

	Basic Chemistry
	34.2%

	Cell Structure & Energy
	61.5%

	Photosynthesis & Respiration
	41.0%

	Cellular Reproduction
	50.4%

	Cumulative test score
	53.0%


	BIOL 107 Category
	% GenEd scoring ≥ 70% - 2009

	Genetics
	75.3%

	Molecular Biology
	55.7%

	Evolution
	37.1%

	Behavior & Ecology
	86.6%

	Overall Test Score
	67.0%


Although this is only the second AY for which GenEd data has been extracted from BIOL106 and 107,  freshman students are obviously not performing as well as we would hope. The explanations are likely to be identical to those for learning outcomes among Biology majors (see earlier sections).  
Action(s) to Maintain or Improve Level of Achievement 

We will extract data from AY09-10 and begin to establish trends for mastery of content. We will attempt to stress areas of poor performance but as explained in the Program assessments, this may not result in higher scores unless student effort increases.
General Education Learning Outcome #2: Natural Science, Scientific methods

Statement of Goal.

To ensure that students in Biology General Education courses learn and apply important components of the scientific method during labs.

How Results Were Analyzed (When and By Whom?)

Drs. Shonah Hunter and Jonathan Lindzey extracted and analyzed the data during May and June 2010.

Evidence Gathered

BIOL106, BIOL107

Performances in important areas of scientific methods (formation of hypotheses, experimental design, analysis and interpretation) were scored using laboratory finals from BIOL106 (F2007), 107 (SP2008). Scoring was conducted with a modified version (5 category) of the Natural Science General Education rubric.

Randomly selected students were scored in the different areas of the scientific method. An average rubric score was generated for each student to assess overall learning. 
Expectations of Performance

70% of students will achieve an average score of 2 or higher (>70% score) across all elements of the scientific methods rubric.

Results / Evaluation

BIOL 106
	Number of students who

26 (24.1%)
Exceeded expectations

34 (31.5%)
Met expectations

48 (44.4%)
Did not meet expectations

0
Exempt

108
Total


	Expectations were:

 FORMCHECKBOX 

Wholly satisfied

 FORMCHECKBOX 

Partially satisfied

 FORMCHECKBOX 

Not satisfied


BIOL 107
	Number of students who

52 (53.1%)
Exceeded expectations

21 (21.4%)
Met expectations

25 (25.5%)
Did not meet expectations

0
Exempt

98
Total


	Expectations were:

 FORMCHECKBOX 

Wholly satisfied

 FORMCHECKBOX 

Partially satisfied

 FORMCHECKBOX 

Not satisfied


Analysis and Explanation

	BIOL 106 Lab Exam Category
	% GenEd  scoring ≥ 70% - 2008

	Hypotheses/Res. Question
	85%

	Exptl Design
	53%

	Data Analysis
	52%

	Data Interpretation
	56%

	Microscope
	64%

	Analytical performance
	49%

	Total
	56%


	BIOL 107 Lab Exam Category
	% GenEd scoring ≥ 70% - 2009

	Hypotheses/Res. Question
	44%

	Exptl Design
	----------------------------

	Data Analysis
	78%

	Data Interpretation
	57%

	Microscope
	90%

	Instrumentation
	78%

	Genetics
	62%

	Total
	74%


As with lecture, freshman students are not performing as well as we would hope. However, there is significant improvement between BIOL106 and BIOL107. As noted earlier, this may be due in part to attrition. However, for AY07-08, a paired analysis of students showed significant improvement between BIOL106 and BIOL107. It seems likely that a similar “value-added” component can partly explain the improvements found across AY08-09. 

Action(s) to Maintain or Improve Level of Achievement 
During AY08-09, changes were made to the lab finals that allowed for a more complete comparison of scientific methods between BIOL106 and 107. We will extract data from AY09-10 and begin to establish trends for mastery of the scientific method. We will attempt to stress areas of poor performance but as explained in the Program assessments, this may not result in higher scores unless student effort increases.
We will also review incorporating “experimental design” explicitly for BIOL107 by either including a component on the lab performance test, or extracting the data from the required lab report 
Office of Planning and Assessment – Lock Haven University
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