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1. INTRODUCTION: LEARNING GOAL BI&A #3
Students understand and can apply a broad range of business analytic techniques including optimization, conceptual data modeling, data warehousing and data mining. 
This goal is assessed in the “practicum” course BIA 686 Applied Analytics (or one of the industry-specific practicum course) which is a required course in the BI&A curriculum.  This learning goal requires students to think analytically and to synthesize material from other courses in the curriculum.
The assessment takes place in the form of a comprehensive exam administered in the first week of the practicum course.  Prior to 2017, the exam was composed of short questions developed by faculty members who teach earlier courses in the BI&A curriculum. In 2017, the comprehensive exam was enhanced.  The enhancement consisted of having 10 questions associated with each of the 5 traits be evaluated, for a total of 50 questions each worth 2 points.  
In 2022, there was a significant change made to the assessment process.  Previously, the intent was to assess knowledge gained through specific courses in the program.  In 2022, this assessment was coupled with an assessment of the students ability to apply that knowledge to specific types of business problems.  Giving a better assessment of the students ability to effectively apply what they’ve learned.
The new scoring range for the comprehensive exam is as follows:
· Poor – Score Range 00 to 70
· Good – Score Range 71 to 80
· Excellent – Score Range 81 to 100
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2.   LEARNING OBJECTIVES AND TRAITS
	 
	BI&A Learning Goal - 3: Objectives and Traits

	BIA 3
	Students understand and can apply a broad range of business analytic techniques including optimization, conceptual data modeling, data warehousing and data mining. 

	Learning Objectives
	 

	Objective 1:
	Students demonstrate disciplinary understanding of the key business analytic techniques and methods used in data management and data mining, process analytics and optimization, as well as multivariate analysis.

	Traits
	

	Trait 1:
	The student demonstrates an understanding of Web Analytics (BIA660) or Social Network Analytics (BIA658)

	Trait 2:
	The student demonstrates an understanding of Business Intelligence and Data Integration (MIS633)

	Trait 3:
	The student demonstrates an understanding of Process Analytics and Optimization (BIA650)

	Trait 4:
	The student demonstrates an understanding of Data Analytics and Machine Learning (MIS637)

	Trait 5:
	The student demonstrates an understanding of Multivariate Data Analysis (BIA652)
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Objective 1: Students demonstrate disciplinary understanding of the key business analytic techniques and methods used in data management and data mining, process analytics and optimization, as well as multivariate analysis.

	
 
	BI&A LEARNING GOAL - 3: RUBRIC 1
	  

	BIA 3
	Students understand and can apply a broad range of business analytic techniques including optimization, conceptual data modeling, data warehousing and data mining.

	Objective 1
	Students demonstrate disciplinary understanding of the key business analytic techniques and methods used in data management and data mining, process analytics and optimization, as well as multivariate analysis.

	 
	Trait
	Poor
	Good
	Excellent
	Score

	 
	Value
	0 - 70
	71 - 80
	81 - 100
	 

	Trait 1:
	The student demonstrates an understanding of Web Analytics (BIA660) or Social Network Analytics (BIA658)
	Limited command of business analytic techniques used in this area
	Good command of business analytic techniques used in this area
	Strong command of business analytic techniques used in this area
	 

	Trait 2:
	The student demonstrates an understanding of Business Intelligence and Data Integration (MIS633)
	Limited command of business analytic techniques used in this area
	Good command of business analytic techniques used in this area
	Strong command of business analytic techniques used in this area
	 

	Trait 3:
	The student demonstrates an understanding of Process Analytics and Optimization (BIA650)
	Limited command of business analytic techniques used in this area
	Good command of business analytic techniques used in this area
	Strong command of business analytic techniques used in this area
	 

	Trait 4:
	The student demonstrates an understanding of Data Analytics and Machine Learning (MIS637)
	Limited command of business analytic techniques used in this area
	Good command of business analytic techniques used in this area
	Strong command of business analytic techniques used in this area
	 

	Trait 5:
	The student demonstrates an understanding of Multivariate Data Analysis (BIA652)
	Limited command of business analytic techniques used in this area
	Good command of business analytic techniques used in this area
	Strong command of business analytic techniques used in this area
	 


Criterion:  Score below 70 is “below expectations”; between 71 and 80 is “meets expectations”; and greater than 81 is “exceeds expectations”.
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	Where and when measured?
	 How measured?
	Criterion 

	A web-based comprehensive exam comprising short questions from prior BI&A courses is administered at the beginning of each practicum course. 

At mid-term an additional assessment is administered. This assessment is related to the students ability to apply their knowledge to solving actual business problems.

	Questions submitted by each course owner are graded and results tallied.
Sampling:  All students in the BI&A program are assessed.
	85% of students get a grade of GOOD or better on the final project as measured by the rubric for this learning goal.
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5.   RESULTS OF LEARNING GOAL ASSESSMENT - INTRODUCTION
The results of the initial learning goal assessments carried out to date are included below. 
Explanation
Each learning goal has a number of learning objectives and performance on each objective is measured using a rubric that in turn contains a number of desired “traits”.  Students are scored individually on each trait. 
The grading sheets for each student are used to develop a Summary Results Sheet for each learning goal objective.  A selection of these Summaries is included below.
The first table in the Summary Results Sheet for a learning objective and trait gives the counts of students falling in each of the three categories:
- Does not meet expectations
- Meets expectations
- Exceeds expectations
The right-hand column in the table is used to record the average score of the students on each trait. This table provides an indication of the relative performance of students on each trait.
The second table on each sheet provides the counts of students who fall in each of the above three categories for the overall learning objective.
The person doing the assessment provides explanatory comments and recommendations on the bottom of the Results Summary Sheet. The recommendations improve content or pedagogy changes for the next time the course is given.
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6A.  RESULTS OF ASSESSMENT:  Fall 2021
LEARNING GOAL # 3: Students understand and can apply a broad range of business analytic techniques including optimization, conceptual data modeling, data warehousing and data mining.
LEARNING OBJECTIVE # 1:  Students demonstrate disciplinary understanding of the key business analytic techniques and methods used in web or social network analytics, data management and data mining, process analytics and optimization, as well as multivariate analysis.
ASSESSMENT DATE:	   ASSESSOR:  
NO. OF STUDENTS TESTED:              COURSE: BIA 686
	
	Number of Students
	

	Learning Goal Traits
	Not Meet Expectat-ions
	Meet Expectat-ions
	Exceed Expectat-ions
	Avg. Grade on Trait

	The student demonstrates an understanding of Web Analytics (BIA660) or Social Network Analytics (BIA658)
	25
	9
	14
	68.06

	The student demonstrates an understanding of Business Intelligence and Data Integration (MIS633)
	25
	9
	14
	68.06

	The student demonstrates an understanding of Process Analytics and Optimization (BIA650)
	25
	9
	14
	68.06

	The student demonstrates an understanding of Data Analytics and Machine Learning (MIS637)
	25
	9
	14
	68.06

	The student demonstrates an understanding of Multivariate Data Analysis (BIA652)
	25
	9
	14
	68.06

	Average Grade (Maximum 100)
	


Does not meet expectations 0-70; meets 71-80; exceeds 81-100

	 
	Not meet Expectations
	Meets Expectations
	Exceeds Expectations

	Total Students by Category
(Based on Average score across all traits)
	25
	9
	14

	Students meeting or exceeding expectations:
	23 out of 48



COMMENTS: 

In 2021, performance on the knowledge assessment was far below expectations.

REMEDIAL ACTIONS: 

One significant change for 2022, was the revision of MIS 633, Business Intelligence and Data Integration to include a hands-on lab.  Similar efforts to build in a model of “learn” and “practice” go a long way to helping students understand how to “apply” what they’ve learned to actual business problems. 
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LEARNING GOAL # 3: Students understand and can apply a broad range of business analytic techniques including optimization, conceptual data modeling, data warehousing and data mining.
LEARNING OBJECTIVE # 1:  Students demonstrate disciplinary understanding of the key business analytic techniques and methods used in web or social network analytics, data management and data mining, process analytics and optimization, as well as multivariate analysis.
ASSESSMENT DATE:	   ASSESSOR:  
NO. OF STUDENTS TESTED:              COURSE: BIA 686
	
	Number of Students
	

	Learning Goal Traits
	Not Meet Expectat-ions
	Meet Expectat-ions
	Exceed Expectat-ions
	Avg. Grade on Trait

	The student demonstrates an understanding of Web Analytics (BIA660) or Social Network Analytics (BIA658)
	8
	19
	48
	83.33

	The student demonstrates an understanding of Business Intelligence and Data Integration (MIS633)
	8
	19
	48
	83.33

	The student demonstrates an understanding of Process Analytics and Optimization (BIA650)
	8
	19
	48
	83.33

	The student demonstrates an understanding of Data Analytics and Machine Learning (MIS637)
	8
	19
	48
	83.33

	The student demonstrates an understanding of Multivariate Data Analysis (BIA652)
	8
	19
	48
	83.33

	Average Grade (Maximum 100)
	


Does not meet expectations 0-70; meets 71-80; exceeds 81-100

	 
	Not meet Expectations
	Meets Expectations
	Exceeds Expectations

	Total Students by Category
(Based on Average score across all traits)
	8
	19
	48

	Students meeting or exceeding expectations:
	69 out of 77



COMMENTS: 

In 2022, the combined assessments (knowledge and application) combined the demonstration of understanding by solving problems in a variety of business domains.

REMEDIAL ACTIONS: 

By combining the assessment, there was a significant improvement in student performance as seen in the scores for the individual assessments (see Appendix B). The average score for the knowledge assessment was 67.89 out of 100 (below expectations) and the average score for the application assessment was 83.33 out of 100 (exceeds expectations).
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LEARNING GOAL # 3: Students understand and can apply a broad range of business analytic techniques including optimization, conceptual data modeling, data warehousing and data mining.
LEARNING OBJECTIVE # 1:  Students demonstrate disciplinary understanding of the key business analytic techniques and methods used in web or social network analytics, data management and data mining, process analytics and optimization, as well as multivariate analysis.
ASSESSMENT DATE:	   ASSESSOR:  
NO. OF STUDENTS TESTED:              COURSE: BIA 686
	
	Number of Students
	

	Learning Goal Traits
	Not Meet Expectat-ions
	Meet Expectat-ions
	Exceed Expectat-ions
	Avg. Grade on Trait

	The student demonstrates an understanding of Web Analytics (BIA660) or Social Network Analytics (BIA658)
	0
	4
	49
	92.4

	The student demonstrates an understanding of Business Intelligence and Data Integration (MIS633)
	0
	4
	49
	92.4

	The student demonstrates an understanding of Process Analytics and Optimization (BIA650)
	0
	4
	49
	92.4

	The student demonstrates an understanding of Data Analytics and Machine Learning (MIS637)
	0
	4
	49
	92.4

	The student demonstrates an understanding of Multivariate Data Analysis (BIA652)
	0
	4
	49
	92.4

	Average Grade (Maximum 100)
	


Does not meet expectations 0-70; meets 71-80; exceeds 81-100

	 
	Not meet Expectations
	Meets Expectations
	Exceeds Expectations

	Total Students by Category
(Based on Average score across all traits)
	0
	4
	49

	Students meeting or exceeding expectations:
	53 out of 53



COMMENTS: 

In 2023, the combined assessments (knowledge and application) combined the demonstration of understanding by solving problems in a variety of business domains.

REMEDIAL ACTIONS: 

By combining the assessment, there was a significant improvement in student performance as seen in the scores for the individual assessments (see Appendix C). The average score for the knowledge assessment was 57.1 out of 100 (below expectations) and the average score for the application assessment was 92.4 out of 100 (exceeds expectations).




[bookmark: _Toc155621114]7A.  OUTCOMES:  BIA LEARNING GOAL # 3 AFTER ROUNDS OF ASSESSMENT 


After First Round Review Fall 2021 


Observations:
Remedial Actions

The following table shows the average scores on the “Applying Analytics” goal objective over time. 

	Fall 2021 
	Not meet Expectations
	Meets Expectations
	Exceeds Expectations

	Total Students by Category
(Based on Average score across all traits)
	25
	9
	14

	Average by Category
(Based on Average score across all traits)
	51.12
	75.67
	93.43

	Students meeting or exceeding expectations:
	23 out of 48
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After Second Round Review Fall 2022 


Observations:
Remedial Actions

The following table shows the average scores on the “Applying Analytics” goal objective over time. 

	Fall 2022 
	Not meet Expectations
	Meets Expectations
	Exceeds Expectations

	Total Students by Category
(Based on Average score across all traits)
	8
	19
	48

	Average by Category
(Based on Average score across all traits)
	66.88
	79.21
	87.71

	Students meeting or exceeding expectations:
	67 out of 75
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After Third Round Review Fall 2023 


Observations:
Remedial Actions

The following table shows the average scores on the “Applying Analytics” goal objective over time. 

	Fall 2023 
	Not meet Expectations
	Meets Expectations
	Exceeds Expectations

	Total Students by Category
(Based on Average score across all traits)
	0
	4
	49

	Average by Category
(Based on Average score across all traits)
	0
	77.5
	93.6

	Students meeting or exceeding expectations:
	53 out of 53
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Assurance of Learning
Assessment/Outcome Analysis
Close Loop Process - Continuous Improvement Record

Program: Master of Science in Business Intelligence & Analytics
Goal 3: Students understand and can apply a broad range of business analytic techniques including optimization, conceptual data modeling, data warehousing and data mining
Goal Owner: Chris Asakiewicz
Where Measured: A web-based comprehensive exam comprising short questions from prior BI&A courses is administered at the beginning of each practicum course. At mid-term an additional assessment is administered. This assessment is related to the students ability to apply their knowledge to solving actual business problems.
How Measured: Questions submitted by each course owner are graded and results tallied.
Sampling:  All students in the BI&A program are assessed.

Closing the Loop: Actions taken on specific objectives

	Objective 1
	Students demonstrate disciplinary understanding and application of the key business analytic techniques and methods used in web or social network analytics, data management and data mining, process analytics and optimization, as well as multivariate analysis.

	When Assessed:
	2021

	Remedial
Action
	At mid-term an additional assessment is administered. This assessment is related to the students ability to apply their knowledge to solving actual business problems.


	Outcome from previous assessment:
	
One significant change in 2022, was the revision of MIS 633, Business Intelligence and Data Integration to include a hands-on lab.  Similar efforts to build in a model of “learn” and “practice” go a long way to helping students understand how to “apply” what they’ve learned to actual business problems. 







[bookmark: _Toc331685489][bookmark: _Toc480811479][bookmark: _Toc155621118]8B. CLOSE LOOP PROCESS – CONTINUOUS IMPROVEMENT RECORD 
Assurance of Learning
Assessment/Outcome Analysis
Close Loop Process - Continuous Improvement Record

Program: Master of Science in Business Intelligence & Analytics
Goal 3: Students understand and can apply a broad range of business analytic techniques including optimization, conceptual data modeling, data warehousing and data mining
Goal Owner: Chris Asakiewicz
Where Measured: A web-based comprehensive exam comprising short questions from prior BI&A courses is administered at the beginning of each practicum course. At mid-term an additional assessment is administered. This assessment is related to the students ability to apply their knowledge to solving actual business problems.
How Measured: Questions submitted by each course owner are graded and results tallied.
Sampling:  All students in the BI&A program are assessed.

Closing the Loop: Actions taken on specific objectives

	Objective 1
	Students demonstrate disciplinary understanding and application of the key business analytic techniques and methods used in web or social network analytics, data management and data mining, process analytics and optimization, as well as multivariate analysis.

	When Assessed:
	2022

	Remedial
Action
	Looking out to 2023, it would be valuable to look at where students are weak in applying their disciplinary knowledge.  This will be accomplished by breaking down the each area of application to identify specific gap areas which should be covered.


	Outcome from previous assessment:
	
One significant change in 2022, was the revision of MIS 633, Business Intelligence and Data Integration to include a hands-on lab.  Similar efforts to build in a model of “learn” and “practice” go a long way to helping students understand how to “apply” what they’ve learned to actual business problems.   








[bookmark: _Toc155621119]8C. CLOSE LOOP PROCESS – CONTINUOUS IMPROVEMENT RECORD 
Assurance of Learning
Assessment/Outcome Analysis
Close Loop Process - Continuous Improvement Record

Program: Master of Science in Business Intelligence & Analytics
Goal 3: Students understand and can apply a broad range of business analytic techniques including optimization, conceptual data modeling, data warehousing and data mining
Goal Owner: Chris Asakiewicz
Where Measured: A web-based comprehensive exam comprising short questions from prior BI&A courses is administered at the beginning of each practicum course. At mid-term an additional assessment is administered. This assessment is related to the students ability to apply their knowledge to solving actual business problems.
How Measured: Questions submitted by each course owner are graded and results tallied.
Sampling:  All students in the BI&A program are assessed.

Closing the Loop: Actions taken on specific objectives

	Objective 1
	Students demonstrate disciplinary understanding and application of the key business analytic techniques and methods used in web or social network analytics, data management and data mining, process analytics and optimization, as well as multivariate analysis.

	When Assessed:
	2023

	Remedial
Action
	Looking out to 2024, it would be valuable to look at where students are weak in applying their disciplinary knowledge to solving actual business problems.  Here Generative AI can be a valuable tool if applied appropriately.


	Outcome from previous assessment:
	
One significant change in 2023, was the ability of students to leverage Generative AI (ChatGPT) to assist them in the application of disciplinary knowledge to business problems.  
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APPENDIX A
Assessment

Fall 2021 Evaluation Results
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Assessment

Fall 2022 Evaluation Results
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Assessment

Fall 2023 Evaluation Results
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SIS User ID
Topic 



Knowledge
Category 



Total
Category 
Average



10472136 E 100
10470392 E 100
10431039 E 100
10458564 E 100
10470187 E 98
10466560 E 98
10407336 E 96
10470498 E 92
10471555 E 90
10458952 E 90
10467841 E 90
10461475 E 88
10420502 E 83
10456617 E 83 14 93.43
10455540 G 80
10459290 G 78
10453745 G 78
10431226 G 76
10472234 G 75
10411577 G 75
10448776 G 75
10472141 G 72
10473790 G 72 9 75.67
10445381 P 66
10461202 P 64
10458635 P 64
10402689 P 62
10471035 P 62
10455759 P 62
10445382 P 62
10457802 P 60
10468697 P 60
10450015 P 58
10461422 P 56
10458555 P 56
10444143 P 56
10468046 P 54
10411528 P 52
10467561 P 50
10461205 P 44
10402801 P 44
10385583 P 44
10453282 P 44
10471243 P 40
10423091 P 40
10448945 P 36
10472474 P 22
10466608 P 20 25 51.12



Total 48
Average 68.06



Poor Score Range 00 to 5900 to 70
Good Score Range 60 to 7971 to 80



Excellent Score Range 80 to 10081 to 100
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Category 
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10467841E 90
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10455540G 80

10459290G 78

10453745G 78

10431226G 76
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10411577G 75

10448776G 75
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10445381P 66
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Total 48

Average 68.06

Poor

Score Range 00   t o   5 9

00 to 70

Good

Score Range 60   t o   7 9

71 to 80

Excellent

Score Range 80   t o   1 0 0

81 to 100
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SIS User ID
Topic 



Knowledge
Application 
Knowledge Scaled



Category 
Total



Category 
Average



100 20 100
10473348 E 86 19 95
10473363 E 88 19 95
10475844 E 68 19 95
20005205 E 62 19 95
10472762 E 68 19 95
20007339 E 76 19 95
10473791 E 96 18 90
10478452 E 38 18 90
10466456 E 66 18 90
10461413 E 46 18 90
10458450 E 98 18 90
10473374 E 42 18 90
10466813 E 66 18 90
10460976 E 58 18 90
10458592 E 48 18 90
10361033 E 72 18 90
20005343 E 38 18 90
10478836 E 74 18 90
10474587 E 78 18 90
10478149 E 52 18 90
10473781 E 100 17 85
10473286 E 82 17 85
10472331 E 56 17 85
10460965 E 44 17 85
10467152 E 56 17 85
10472789 E 48 17 85
10472809 E 100 17 85
10461037 E 52 17 85
10422801 E 42 17 85
20006840 E 96 17 85
10467726 E 100 17 85
10467153 E 52 17 85
10470591 E 66 17 85
10461395 E 72 17 85
10476496 E 54 17 85
10467301 E 52 17 85
10467487 E 44 17 85
10461199 E 46 17 85
10466723 E 54 17 85
10467399 E 68 17 85
10470232 E 64 17 85
10474776 E 54 17 85
10425521 E 58 17 85
10420123 E 54 17 85
10467242 E 42 17 85
10474238 E 52 17 85
10460971 E 64 17 85
10478918 E 74 17 85 48 87.71
10479291 G 88 16 80
10470216 G 88 16 80
10468804 G 42 16 80
10468808 G 74 16 80
10475133 G 100 16 80
20007609 G 50 16 80
10436107 G 66 16 80
10466407 G 66 16 80
10473789 G 90 16 80
10467705 G 86 16 80
10470621 G 74 16 80
10471795 G 100 16 80
10474141 G 72 16 80
10473372 G 80 16 80
10475549 G 46 16 80
10478047 G 52 16 80
10478082 G 80 15 75
10478033 G 88 15 75
10477375 G 54 15 75 19 79.21
10478518 P 48 14 70
10475613 P 98 14 70
20007942 P 78 14 70
10477566 P 70 13 65
20005819 P 50 13 65
10474454 P 88 13 65
20006861 P 100 13 65
10474499 P 98 13 65 8 66.88



Average 67.89 83.33 77



Poor Score Range 00 to 5900 to 70
Good Score Range 60 to 7971 to 80



Excellent Score Range 80 to 10081 to 100
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Poor

Score Range 00   t o   5 9

00 to 70

Good

Score Range 60   t o   7 9

71 to 80

Excellent

Score Range 80   t o   1 0 0

81 to 100
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SIS User ID
Topic 
Knowledge



Application 
Knowledge Scaled



Category 
Total



Category 
Average



 
20008688 50 20 100
20007711 50 20 100
10473122 50 20 100
20008524 60 20 100
20009534 84 20 100
20016268 50 20 100
20017720 68 20 100
20012737 68 20 100
20015421 72 20 100
20012147 82 20 100
20015522 62 20 100
20015480 50 20 100
20011949 62 20 100
20016894 52 20 100
20011420 50 20 100
20008925 86 19.8 99
10467955 68 19.5 97.5
20006886 52 19.5 97.5
10476735 54 19.5 97.5
10478855 54 19.5 97.5
20009540 65 19.5 97.5
20011384 82 19.5 97.5
20010702 74 19.5 97.5
20009075 50 19 95
10471654 0 19 95
10476915 72 19 95
20016968 68 19 95
20015981 50 19 95
20012975 84 18.5 92.5
20007785 48 18.5 92.5
20011385 72 18.5 92.5
10445371 68 18 90
20009150 50 18 90
20007601 54 18 90
20008775 0 18 90
20007504 90 18 90
10475386 30 18 90
20016217 66 18 90
10432175 0 17.5 87.5
10455191 0 17.5 87.5
10477297 50 17.5 87.5
20007466 82 17 85
20007184 72 17 85
20016859 60 17 85
20005355 72 17 85
20015418 78 17 85
20008980 60 16.5 82.5
20008677 0 16.5 82.5
20007431 54 16.5 82.5
20011480 74 16.5 82.5 49 93.63
20008520 60 16 80
10476469 74 16 80
20009057 50 15.5 77.5
20013189 48 14.5 72.5 4 77.5



Average 57.1 92.4 53



Poor Range 00 to 70 0
Good Range 71 TO 80 4
Excellent Range 81 to 100 49
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