Quantitative Literacy
General Education Assessment Results

Fall 2011
History

In June 2009 and throughout the next academic year, the University Academic Assessment Committee (UAAC) and University Analysis, Reporting, & Assessment (UARA) engaged faculty in the alignment of the University Student Learning Goals (http://www.salisbury.edu/iara/Assessment/StdntLrnngGoals2000.doc) to the General Education curriculum. During this time, faculty developed specific undergraduate student learning outcomes/objectives that were aligned with the much broader General Education Student Learning Goals. The Faculty Senate approved the alignment submitted to them by the UAAC (https://secureweb.salisbury.edu/iara/Assessment/DRAFT%20GE%20Assessment%20Plan.xlsx)and recommended further work to develop a recommendation for a university-wide General Education assessment plan.
In October 2010, the Faculty Senate endorsed a proposal from the UAAC (assisted by the General Education Assessment Council subcommittee) to adopt a five-year pilot General Education course-embedded assessment plan (https://secureweb.salisbury.edu/iara/Assessment/Course%20Embedded%20proposal-FINAL.doc). In fall 2011, SU began the first year of the pilot by collecting data on the quantitative literacy student learning goal. 

The quantitative literacy goals and associated student learning outcomes have been aligned with the following General Education groups: 

Quantitative Literacy Outcomes

	OUTCOMES
	GENERAL EDUCATION GROUPS

	3.1 Collect measurement data in a scientific manner.
	IVA

	3.2 Accurately analyze and interpret data. 
	IVA, IVB, IVC, V

	3.3 Use quantitative methods to solve problems.
	IVA, IVB, IVC, V

	3.4 Evaluate and draw inferences from mathematical models.
	IVA, IVB, IVC


Methodology

For the fall 2011 assessment, three courses were included in the assessment, BIOL 101 (IVA or B), GEOG 104 (IVA or B), MATH 155 (IVB or C), and PHEC 106 (V). Faculty representatives from each of these courses discussed existing assignments in their course that could be utilized to assess student quantitative literacy outcomes. All faculty members agreed that they had or could easily add multiple-choice exam or lab assignment questions that could be utilized for the assessment. The table below summarizes the assignments utilized to assess quantitative literacy outcomes.

Fall 2011 Quantitative Literacy Assignments
	Outcomes
	BIOL 101

Assignment(s)
	GEOG 104

Assignment(s)
	MATH 155 Assignment(s)
	PHEC 106

Assignment(s)

	Collect measurement data in a scientific manner.
	Absorption of light measurement and graph values (Lab Quiz/Exam- 2 questions)
	Calculating rock density/buoyancy measurements (Lab Quiz- 2 questions)
	N/A
	N/A

	Accurately analyze and interpret data.
	Absorption of light measurement and graph values (Lab Quiz/Exam- 2 questions)
	Flood frequency analysis (Lab Quiz- 2 questions)
	Probability and statistics questions (Final Exam- 2 questions)
	3-day diet and activity log comparing intake to RDA (Lab Assignment- 2 questions)

	Use quantitative methods to solve problems.
	Absorption of light measurement and graph values (Lab Quiz/Exam- 2 questions)
	Calculating relative humidity and the dew point (Lab Quiz- 2 questions)
	Calculating sample sizes and probability (Final Exam- 4 questions)
	Calculating max heart rate (Lab Assignment- 2 questions)

	Evaluate and draw inferences from mathematical models.
	
	Evaluating angles of the sun (Lab Assignment- 2 questions)
	Testing a theory (Final Exam- 1 question)
	N/A


For each of the courses included in the fall 2011 assessment, faculty collected and scored student responses on multiple choice questions for each outcome. This data was then aggregated and analyzed for this report. For students that were enrolled in more than one of the three courses, their scores for each outcome represent their average performance on all questions related to the outcome. 

Sample

For the fall 2011 assessment, data from 1,111 students (15% of undergraduate students) were collected. Demographic and cumulative grade comparisons were made to examine the similarities between the sampled students and all undergraduate students enrolled at SU. Additionally, data were examined based on a student’s academic rank (i.e., freshman, sophomore, junior, senior) and first-time student status (i.e., SU native vs. transfer).

A cumulative grade comparison between all SU students and all students included in the fall assessment is included in the table below. Overall, cumulative grades were not statistically different between all SU undergraduates and the sampled students when examined by academic rank and first-time status. 

When race/ethnicity comparisons were made, similarities were found between the sampled students and all SU students. Approximately, 20% of both the SU native sample and the undergraduate SU native population were minority students. Minority student representation was also similar for the transfer student sample and population. Twenty-four percent of the transfer student sample was minority students compared to 22% for all SU undergraduate transfer students. 

Female students were represented similarly in the native student sample and population, 61% and 60%, respectively. Female students were also equally represented in the SU transfer student sample. Approximately 49% of the transfer student sample and all SU transfer students are female. 

Fall 2011 Comparison
	
	All Enrolled at SU
	Participated in Assessment
	

	
	N
	% of All
	GPA
	N
	GPA
	% of Sample
	% of All

	SU Native Students

	Freshman
	1681
	34%
	2.82
	429
	2.86
	56%
	26%

	Sophomore
	1242
	25%
	2.94
	232
	2.91
	30%
	19%

	Junior
	1107
	22%
	3.04
	77
	3.01
	10%
	7%

	Senior
	908
	18%
	3.12
	33
	3.04
	4%
	4%

	Transfer Students

	Freshman
	167
	6%
	2.39
	47
	2.39
	14%
	28%

	Sophomore
	725
	27%
	2.48
	166
	2.56
	49%
	23%

	Junior
	937
	35%
	2.80
	92
	2.71
	27%
	10%

	Senior
	848
	32%
	2.99
	35
	2.92
	10%
	4%


Results

Reliability 

A measure of internal consistency, Kuder-Richardson-20 (KR-20) was calculated for groups of questions representing each of the quantitative literacy outcomes. Because most students only participated in the assessment for one of the courses, reliability estimates for all questions (across all courses) used to assess a particular outcome are not available. Initial estimates of reliability reveal some negative and low (below .10) values. These results indicate that some pairs of items for a given course may not be measuring the same construct or outcome. To improve reliability and validity, these items were removed from the analysis. The original and revised estimates of scale reliability are provided in the table below.
Fall 2011 Quantitative Literacy Reliability 

	Outcomes
	Reliability
	Revised Scale Reliability

	Collect measurement data in a scientific manner
	.26-.68
	.26-.68

	Accurately analyze and interpret data
	-.11-.66
	.31-.66

	Use quantitative methods to solve problems
	. 22-.45
	.22-.45

	Evaluate and draw inferences from mathematical models*
	-.17
	*


Note. The revised scale for this outcome is blank because only one item is included on this scale.
Validity

With the exception of outcomes 3.3 and 3.4 for MATH 155, a measure of association (phi) was used to determine the relationship between pairs of questions selected by faculty members as representative of quantitative literacy outcomes. Because most students only participated in the assessment for one of the courses, correlations between questions used for different courses are not available. Because only one question was used to assess outcome 3.4 for MATH 155, no correlations are necessary. To assess validity for the four MATH 155 questions linked to outcome 3.3, Pearson’s correlation coefficient was used. The table below provides the validity coefficient ranges for pairs of questions utilized by the courses included in the fall assessment. 
Negative values indicate that as a student’s likelihood for a correct response on one question increases, their likelihood of a correct response on the other question decreases. To improve the validity of the assessment, items with low (< .1) or negative correlations were removed from the assessment. These same items were previously removed from the reliability calculations presented in the above section. The original and revised correlation ranges can be found in the table below. Subsequent analyses will be based on the revised scales.

Fall 2011 Quantitative Literacy Validity 

	Outcomes
	Correlations
	Revised Scale Correlations

	Collect measurement data in a scientific manner
	.16-.51
	.16-.51

	Accurately analyze and interpret data
	-.05-.49
	.49

	Use quantitative methods to solve problems
	.10-.30
	.10-.30

	Evaluate and draw inferences from mathematical models*
	-.08
	*


*Note. The revised scale for this outcome is blank because only one item is included on this scale.
All Students
Student scores on each outcome were calculated by averaging student performance on questions linked to that particular outcome. Students were most proficient at collecting measurement in a scientific manner and accurately analyzing and interpreting data. However, students had more difficulty responding to questions that required them to use quantitative methods to solve problems.
Fall 2011 Quantitative Literacy Results 

	Outcomes
	N
	Average
	SD
	% Scoring at least 100%
	% Scoring at least 50%

	Collect measurement data in a scientific manner (2 courses)
	444
	.81
	.31
	69%
	93%

	Accurately analyze and interpret data (2 course)
	729
	.80
	.32
	67%
	92%

	Use quantitative methods to solve problems (4 courses)
	1043
	.54
	.35
	27%
	70%

	Evaluate and draw inferences from mathematical models (1 course, 1 question)
	535
	.70
	.46
	70%
	70%


SU Native vs. Transfer Students

To determine if performance varied between SU native and transfer students, ANOVA tests were utilized to test for statistically significant differences between the average scores for each outcome for SU native and transfer students. There were statistically significant differences between SU native and transfer students sampled for this assessment on three outcomes. SU native students performed significantly better on questions measuring ability to collect measurement data in a scientific manner, accurately analyze and interpret data, and use quantitative methods to solve problems. While results were statistically significant, measures of effect size indicate that the practical significance of the results is low (partial eta squared < .06). 

A Pearson Chi Square test was used to test for significant differences between SU native and transfer students’ ability to evaluate and draw inferences from mathematical models. Because there was only one question utilized to assess this outcome, the Chi Square statistic tests for significant differences in the proportion of students responding correctly and incorrectly to the question. The results showed no significant difference between SU native and transfer students. 
	
	SU Native
	Transfer

	Outcomes
	N
	Average
	SD
	N
	Average
	SD

	Collect measurement data in a scientific manner*
	294
	.84
	.29
	150
	.75
	.34

	Accurately analyze and interpret data*
	526
	.81
	.30
	202
	.75
	.35

	Use quantitative methods to solve problems*
	729
	.57
	.34
	313
	.48
	.36

	Evaluate and draw inferences from mathematical models
	394
	.71
	.45
	140
	.68
	.47


*Note. Statistically significant, p < .05
Academic Rank

Results were also examined by academic rank (i.e., freshman, sophomore, junior, senior). There were no significant differences in performance for the four outcomes examined based on academic rank. It should be noted that across each academic rank, students consistently performed worst on the use of quantitative methods to solve problems outcome.
	
	Freshman
	Sophomore
	Junior
	Senior

	Outcomes
	N
	Avg
	SD
	N
	Avg
	SD
	N
	Avg
	SD
	N
	Avg
	SD

	Collect measurement data in a scientific manner
	117
	.83
	.30
	202
	.83
	.29
	89
	.75
	.34
	36
	.78
	.33

	Accurately analyze and interpret data
	384
	.79
	.31
	257
	.81
	.31
	62
	.81
	.33
	25
	.76
	.39

	Use quantitative methods to solve problems
	439
	.52
	.34
	383
	.56
	.34
	158
	.59
	.37
	62
	.50
	.41

	Evaluate and draw inferences from mathematical models
	313
	.71
	.46
	170
	.71
	.47
	40
	.63
	.49
	11
	.82
	.40


Summary

The results of the fall 2011 quantitative literacy General Education assessment indicated at least one outcome where student improvements could be considered:

1. Use of quantitative methods to solve problems

Additionally, after carefully reviewing the fall 2011 data, faculty and administration should consider the following:

1. How well did the assessment method work?
2. Did the data accurately measure students’ quantitative ability?

3. How can results be used to improve the assessment process, student learning, and/or teaching?

4. What proficiency level should we expect for SU students?

The spring 2012 data collection will allow for an additional analysis and possible replication of the fall 2011 results.
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