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Mining Engineering - Bachelor of Science 
Current Compliance Year: 2024-2025 
Full review 

Resources 
Before completing this form: 

● Review the resources available to assist you. 
● The link in WorkZone directs you to your program’s folder for this year’s review, 

which includes: 
o A full copy of your previous report with the SLOA of record attached. 
o A folder with previous SLOAs as individual documents. 

● The Resources folder contains: 
o Templates for creating or updating SLOAs. 
o Training materials from the SLOA and Program Review Training held in 

August. 
● Additional tools and information can be found on the Academic Program Review 

Website. 
If you have questions or concerns during this process, please reach out to mailto:uaf-
accreditation@alaska.edu 

Recent Recommendations 
Feedback will include recommendations from the last Expedited Review or from your most recent 
review by your school or college. You may not see any feedback or recommendations until you have 
completed your first full or mid-cycle review. 

No overall feedback was provided during your last review. No response is necessary. 

Response to Previous Recommendations (if any): 
 

Student Learning Outcomes 
The previous Student Learning Outcomes Assessment has been submitted as its own report. 
Going forward you will use the following prompts to discuss the success of your most recent SLOA 
plan and address your assessment activities since your last SLOA report (typically the past two 
years or since your last program review). 

Learning outcomes feedback from last review: 
The BS curriculum underwent an extensive revision during AY21-22 and AY 21-22 is the first year 
assessing the new curriculum so it is too soon to provide much analysis. The ABET compliant SLOA 
plan shows direct student learning outcomes and a thorough curricular map, but does not state what 
is used to assess the outcomes consistently for students (such as rubrics). One of the tools is “course 
assessments” but it is explained how this is done. 



The Mining Engineering BS program underwent the comprehensive ABET review in 2023 and based 
on the feedback, the faculty made minor adjustments to the program outcomes; this is reflected in the 
updated 2024 SLOA Plan. The process, however, is the same as before. MIN faculty collect student 
work each time a class is offered. However, for accreditation purposes, the archiving cycle is every 2 
years. The collected data includes instructor evaluation of student work (e.g., homework, laboratory 
exercises, quizzes and exams, written reports, oral presentation slides, and evaluations of student 
presentations), annual graduating students Exit interview and feedback from the alumni, Alaska Miners 
Association Members and the Advisory Board. Assessment of some of this student work is 
accomplished through the use of rubrics, also termed as KPIs (Key Performance Indicators) for each 
course. Examples of ABET course evaluations and rubrics (KPIs) are provided in the MIN SLOA 
folder. 

Each instructor evaluates the material from his/her class based on a set of performance indicators and 
KPIs related to the student outcomes assigned to that class using a 5.0 scale. Anything less than 3.5 
triggers action. The faculty typically meet twice a year to evaluate the results of this assessment. 

 
For example, in this review period, in Fall 2022, MIN313 received a score below 3.0 for the 
performance indicator KPIa of Outcome 1 “An ability to apply knowledge of Apply engineering, science and 
math,”. The overall achievement of Outcome 1, which includes homeworks and exams, are at a 
satisfactory grade of 4 out of 5. However, on granular inspection, it is to be noted that Homeworks are 
at an attainment level of 3.25, below the 3.5 out of 5 acceptable grade. One student in particular did not 
submit some homework assignments. The MIN program faculty discussed the issue, and decided to 
monitor KPIa of Outcome 1 performance for the next 2 years to trigger a change. 

The Mining curriculum was completely overhauled during the AY 2021-22. The MIN Faculty updated 
the outcome matrix to reflect that change. Several new classes were introduced and many classes in 
the old curriculum redesigned and/or merged to reflect the modern industry trends. For example, 
new classes such as MIN444 Accidents, Emergency and Safety Management in Mines and MIN 491 
Automation and Control have added great value to the program. The curricular changes reduced the 
total number of credits from 132 to 124. No major curricular changes have been done since 2021, 
however MIN Faculty regularly monitors major performance indicators and makes minor adjustments 
when necessary. Some of the minor curricular adjustments based on SO and Exit Survey feedback are 
provided in a table in the SLOA folder. 

Discuss your SLOA findings, changes you are making and what you hope to see as a result: 
 

 
Discuss the curricular changes made based on assessing your SLO. If you haven’t made any 
curricular changes, please explain why not and address what you did notice in the review, 
including strengths of your curriculum through the assessment of your outcomes: 

 

 
Supporting Documents 
Please ensure that all relevant supporting documents, such as artifacts, rubrics, and student data, 
are uploaded to your designated Google folder in WorkZone or directly into Google Drive. Note: Do 
not include any information that may identify students in your data. 

 
Updated SLOA? 
If you are updating your SLOA document, please include it with your report and other supporting 
documents in your designated folder. It does not need to be filed separately in the “SLOA” folder. 





The BS students in Mining Engineering average about 16-24%  to . This ratio follows 
similar trends in CEM overall and nationally. The program averages just under 37-44%  
students, with 60% being  than traditional college students. Race and ethnicity in the MIN 
program generally follow the trends of CEM overall. The BS MIN program has no persistent equity 
gaps at the moment. We will continue to provide a welcoming environment to all students interested in 
Mining Engineering. 

In general, the number of MIN majors has been decreasing over the last five years. This trend 
accompanies multiple years of budget cuts to the university, as well as the proposed cut and subsequent 
restructuring of the MIN program. This is also a national trend. Persistent negative press has impacted 
our enrollment. During the review period, the number of degrees awarded has fluctuated, with a 
significant increase in 2024. According to the PAIR data, the MIN program has a graduation-informed 
persistence (GIP) rate that ranges between 77.8% and 100%. The lowest value came from the years of 
COVID-19. If those are removed from the analysis, the MIN program’s GIP rate is 85-100%, which is 
good. The 2024 graduating class was large, with 6 degrees awarded. However, in 2022 there was only 
1 senior graduating. Despite this fluctuation in degrees awarded, the majors average annual SCH load 
is fairly steady, ranging between 24 and 32. While the overall class size has decreased over the last five 
years, the MIN program appears to be at the end of the negative national and statewide trend, and had a 
new freshman class of 7 new students. 

Please discuss any equity gaps identified in your disaggregated student success data and explain 
how you plan to address them. Please contact your data liaison or make an appointment with Julia 
Manfredini to learn more about analyzing your data. 

 

 
Optional Data Explanation 
Feel free to share more of your thoughts on the data provided. 

 

High Impact Practices 
According to the AAC&U, High-Impact Educational Practices “have been widely tested and have 
been shown to be beneficial to college students from many backgrounds.” UAF is particularly 
interested in Undergraduate Research and/or Scholarly Activity because it is one of our mission 
fulfillment indicators, but all of these researched High-Impact Educational Practices should be 
reflected in your program’s student learning outcomes and curriculum. 

Previous Feedback 
The program clearly employs high impact practices to engage students. It would be helpful to see 
some discussion of the tags that you have chosen. While you touch on each of them, it would be 
helpful to see how you are integrating these practices into the curriculum so that we can guide other 
programs into greater incorporation of high impact practices. 

High-Impact Practices Used in this Program 
Please select all high-impact practices your program is currently using from the list below. For any 
practices you select, provide details in the corresponding narrative section. In the narrative, 
discuss how your program is implementing these practices, including any successes, known 
issues, and solutions. If you are considering incorporating any of these practices in the future, 
share your plans. If your program is not using any of the listed high-impact practices, please use 
the 'Other or None of These' field to explain how your program supports student success. 

 
Capstone Courses & Projects X Research (Graduate Level)  



Several classes require the students to collaborate in assignments and projects. The senior design project 
is a year-long mine design project. The senior student group designs the mine using real-time data and 
prepares a comprehensive report culminating with a presentation given to the Alaska Miners Association 
audience in Fairbanks. Besides senior design there are several other courses which require students to 
collaborate. For example, MIN 484 Surface Mining course has a “Block Modeling,” group project. 

Undergraduate research is performed primarily through URSA. One of our recent graduates did a 
unique project titled, “Plowmate”, where the student designed, fabricated and built a device to help 
keep drill holes in Surface mines free from snow. 
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The BS MIN program has several writing intensive courses. MIN 407 is explicitly designated as a (W) 
or Writing course. Students have to write several papers on various topics related to reclamation, acid 
mine drainage, tailings dam best practices etc. MIN 313, MIN 302, MIN 370 all have labs and the 
students are divided into groups and they are required to submit lab reports. The Senior design project 
requires the student group to prepare a detailed report detailing every as[ect of their mine design 
including financial modeling. 

(250 Word Limit) 

All BS MIN students are encouraged to seek internships from their freshman year. Most of our students 
end up doing multiple internships by the time they graduate. 

Collaborative Assignments & Projects X Writing-Intensive Courses X 
Diversity/Global Learning  Publications  
ePortfolios  Communications X 
First-Year Seminars & Experiences  Publications  

Internships X Scholarly Activities  

Service or Community-based Learning  Other (Please describe in box below)  

Undergraduate Research X   

 
Collaborative Assignments & Projects 

 
Undergraduate Research 

 
Diversity/Global Learning 

 
ePortfolios 

 
First Year-Seminars & Experiences 

 
Writing-Intensive Courses 

 
Service-Learning and/or Community-based Learning 

 
Internships 

 
Capstone Courses & Projects 
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MIN Capstone project encompasses 2 courses over the course of one year, MIN 489 and MIN 490. Senior 
Students typically design a mine for their capstone design project. Components of design include orebody 
(or seam) modeling, block modeling, 3D mine design, equipment selection, ventilation design (for 
underground mine), rock mechanics and ground control, blast design, reclamation, processing flow sheet, 
Arctic engineering, and economics. Additionally, the design must be communicated in written and oral 
form. Thus, the capstone project requires students to apply skills, knowledge, and abilities from previous 
coursework, spanning a wide variety of engineering and non-engineering topics. 

The faculty prefer that students work with real-life data as much as possible. However, no source 
(exploration or mining company) provides all data that is necessary, so projects typically mix real and 
assumed data. They go through elaborate design prior to determining economic reserves, in a process 
that is identical to that required by the Securities and Exchange Commission (USA), National Instrument 
43-101 (Canada), and JORC Code (Australasian standard). All design projects have multiple real-life 
constraints in them, chiefly among them topography, drill hole data, production scenarios, economic data 
and local environment. Depending on the context, the designs meet appropriate safety and environmental 
laws. For example, underground equipment selection is linked to Mine Safety and Health Administration 
(MSHA) standards on air quality, and open pit road design (such as berm height and road width) honors 
MSHA requirements. Environmental impact mitigation is typically based on local and national laws. 

Constraints are also sometimes artificially imposed to make the project challenging. This is especially 
true of the location. A drill hole dataset from the Lower 48 may be “moved” to Alaska to impose Arctic 
challenges. Projects in the current cycle have used real data and constraints from the Fort Knox surface 
gold mine, Pogo underground gold mine, Donlin Gold project etc. 

 
 

Other or None of these (explain) 

Program Profile and Financial Data 
The program review elements in this section usually stay consistent for departments. Any 
responses you provide will be saved for your next review. Please carefully review the information 
below and make any corrections or updates as needed to ensure accuracy for the next program 
review cycle. If any sections are incomplete, please ensure that you provide the necessary 
information. This will allow you to start from an updated baseline when you revisit these elements 
in future submissions. 

Financial Data Resources 
The Board of Regents shapes program review, through BOR Policy 10.06, to support budget 
increase advocacy in the state legislature. The standardized financial data template should be 
analyzed with your data liaison to assess your program’s capacity and resource status. 

To keep integrity and remain standard across all of UAF it is very important that you do not provide 
any additional or alternative data. 

Financial Template 
Your data liaison may have uploaded your template to the Google folder for this program, or you 
may do so now. 

Previous Financial Feedback 



As stated previously, the MIN BS program has seen a decrease in majors (and thus SCH) over the 
review period. This year the MIN BS program has seen an uptick with 7 new freshmen joining the 
program. The MIN BS program is currently staffed with two full-time (i.e., 0.75 FTE per person) MIN 
faculty positions. Over the past 3 years the MIN program has averaged 3 full-time Faculty with one 
faculty leaving this year. Given its small size, the MIN program tries to be cost effective by sharing 
courses with GE and Civil (GE 261 and MIN 370 Rock Mechanics are shared courses with GE, while 
MIN 202 Survey is shared with Civil). Thus, the MIN faculty offer a full program with a reduced 
overall FTE through efficiencies gained by making use of faculty who teach in a different program. 

As the nation’s northernmost Land, Sea and Space Grant university, the University of Alaska Fairbanks, 
broadly speaking, is committed to the advancement and dissemination of knowledge through teaching 
and research, with particular emphasis on the circumpolar North and its diverse peoples, to educate 
students for active citizenship and prepare them for lifelong learning and careers. The program 
educational objectives (PEOs) were designed to be consistent with the mission of the institution. The 
mission statement of UAF emphasizes Alaska and local communities. Additionally, UAF's strategic plan 
for implementing the mission statement states that one goal is to devote resources to the economic 
development of Alaska. The PEOs directly address not only the Mining Engineering program’s relevancy 
to Alaska, but also the preparation of engineers for the mineral and energy industries. Additionally, the 
PEOs implement UAF’s goal of economic development. Most of the program’s graduates have joined 
Alaska’s mineral industry, a key driver of the local and state economy. Other aspects of the institutional 
mission such as lifelong learning, academic excellence, and student success are embedded in the different 
student outcomes. 

The MIN BS program is unique and not duplicated anywhere else within the UA system. The MIN BS 
program is the oldest program at the University of Alaska. It is also one of only 13 ABET accredited 
BS Mining programs across the country. 

The BS Mining program engages very actively with both the local and national Mining community. 
The SME student group organizes regular seminars and talks by Industry professionals and arranges 
site visits and field trips. The SME student group regularly attends the AMA (Alaska Miners 
Association) breakfast in Fairbanks and also travels to Anchorage to engage with the community 
during the annual AMA Convention in November each year. They also travel to SME Conferences 
every year in February-March. The senior design student group presents their senior design project to 
the AMA end of April each year and receives feedback and recognition for their hard work. 

Feedback will be provided once you have completed a full review. 
 

Previous Profile Feedback 
Feedback will be provided once you have completed a full review. 

 
Cost Effectiveness (250 Word Limit) 
How does your department/program approach being cost effective? 

 
Program’s Value to Mission (250 Word Limit) 

 
Duplicative Programs (250 Word Limit) 

 
Community or Other Partnerships (250 Word Limit) 

 
Value of Service Courses (Optional) (250 Word Limit) 



The BS MIN program boasts a 100% placement record. All of our graduates have found gainful 
employment and achieve success in the industry within a relatively short period of time. Over the years, 
graduates of the program have been instrumental in the development of Alaska’s natural resources 
including gold, lead, zinc, oil, gas, coal, and many other major minerals. Our graduates have been 
employed as engineers in all the major mines in Alaska, including the Coeur Kensington Mine, Red Dog 
Mine, Greens Creek Mine, Fort Knox Mine, Pogo Mine, and Usibelli Coal Mine. Many of the program’s 
graduates are employed as engineers in the petroleum industry and construction industry, and in 
government agencies. Our graduates also work in mining companies and engineering firms in the Lower 
48, and some have become managers and administrators in state and federal governments as well as in 
major corporations worldwide. 

Tathagata Ghosh, Long Fan 

Tathagata Ghosh 

 

Post-Graduate Success (250 Word Limit) 

 
Submission 
Submitter & Collaborator Names 

 
Submitter Email 





Mining Engineering, Bachelor of Science 
 
 

B.S. Mining Engineering ABET Outcome Matrix (AY 2018-19, 2019-20, 2020-21) 
 

 
B.S. Mining Engineering ABET Outcome Matrix (New Effective AY 2021-22) 
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College or School Review Committee 
The college or school committees set the tone for helping each program feel seen during this process. We have 
provided you with strength-based feedback tags to attach to this program review. Please select as many as 
applicable. 

Overall Recommendations (tags) 
Address Equity Gap  Consider Curricular Revisions  
Develop Online Offerings/Options  Improve Time to Degree  
Increase Enrollment X Increase Graduates  
Increase retention/persistence  Strengthen Advising Practices  
May be asked to share Effective Practices  Recommendation to University-Wide Committee  

 
Explanation of Overall Recommendations 

 

Learning Outcomes Feedback (Tags) 
Strong X Developing  
Requires Minor Revision  Requires Major Revision  

 
Student Learning Outcomes Assessment Feedback (tags) 

Strong alignment with SLOA Plan X Clear, concise presentation of Findings X 
Compelling learning story X Missing a direct measure  
Missing active verbs  Missing curricular connection  
Missing collaboration in department    

 
Student Learning Outcomes Assessment Feedback (narrative) 

 

It was well reported that CEM went through ABET accreditation in 2023. The BS in Mining 
Engineering was reaccredited in 2024. It is a strong program with a well-developed SLOA 
process including closing the loop. The BS Mining program does not have a lot of students and 
has seen decreased enrollment over the past five years. The self-evaluation indicates that this 
year there was an “uptick with 7 new freshmen” which is promising. The committee still 
recommends working on taking proactive measures for increasing enrollment. 

There are Seven (7) SLOs for the implementation of BS Mining Engineering program. The provided 
corresponding assessment criteria, implementation strategies and expected attainment threshold are 
satisfactory. The provided numeric scale of 3.5/5 (70% agreement) is in order with the ABET standard 
and procedures. The indicated outcomes matrix reflects an appropriate mapping of courses to the SLOs. 
The BS Mining program is generally well structured to offer a full program with a reduced overall FTE. 
The provided document shows evidence that the foregoing was achieved through efficiencies gained 
from robust Faculty collaboration and cooperativeness in teaching all courses in the program. The 
support received from Faculty of allied programs was also helpful in the attainment of reduced FTE. 
The provided assessment rubric shows a robust criterion, strategy and levels of achievement (Proficient: 
2, Apprentice:1, Deficient:1). 

Notwithstanding the aforementioned strengths of SLOA plan of the program, further measures are 
recommended for enhanced productivity and improved KPIs of the program. The following are 
recommended: 

(1) Although couple of data were provided for selected courses (e.g MIN 313 and MIN 390), future 
review will requires a more robust data for comprehensive analysis in order to relevant 
inferences/implications that can enhance the program activities. 

(2) Although the minimum credit unit reduces from 132 credits to 124 credits, a more cautious 
review can be made to the distribution of these credits in different levels of the program (more 
especially 300 and 400 Levels). 



Student Success & Equity Feedback 

 

High-Impact Practices Feedback 

 

Profile Feedback 

 
 
 
Profile Feedback 

Mission-Centric to College and/or UAF x Unique within UA x 
Collaborative with other UA Programs  Provides Job Placement for Graduates  
Strong Post-Grad Success for Students  Strong Service Teaching Component  
Strong Ties to Community or Industry x   

Based on the dashboard, there is increase in the enrolment of majors and degrees. This may be due to 
the outreach activities embarked to high schools, middle schools, Alaska Miners Association and 
Alaska Resource Education. There is also an improvement in the enrolment of , 
underrepresented and  in the BS Mining Engineering. 
While there is increase in degree awarded and pass rates, there is evidence of decrease in student credit 
hours and no persistence equity gaps in the program, there is evidence of continual efforts for a more 
conducive environment for potential candidates into the BS Mining Engineering program. Furthermore, 
there is evidence to improve equity and engagement in curriculum. Aside the support to  
students, the curriculum is structured for teaching the exploitation of locally sourced mineral resources. 
The interest of miners is also integrated. 

The BS Mining Engineering program curriculum is robust and manifested high-impact practices geared 
towards a well-prepared students for applied and lifelong learning, state-of-the art conduct of academic 
research, as well as strong writing and communication skills. There are several writing intensive courses. 
For instance, MIN 407 is explicitly designated a Writing course. Students have to write several papers 
on various topics related to reclamation, acid mine drainage, tailings dam best practices. Furthermore, 
MIN 313, MIN 302 and MIN 370 all have laboratory components where the students are divided into 
groups with the mandate of submitting reports of laboratory practical conducted. Generally, The structure 
of the courses to be offered in all levels including seminars internships, capstone courses is tailored 
towards promoting collaborative, diversified global and lifelong learning. The program curriculum 
reflects opportunities for students to collaborate in courses, assignments and projects (e.g MIN 484: 
Surface Mining). There is evidence in support of students’ mine design project where real-time data are 
used and thereafter prepares a comprehensive report suitable for presentation to the Alaska Miners 
Association audience in Fairbanks. 

The design project requires that each group of students (or individually in some instances) to prepare a 
detailed report detailing every aspect of their mine design including financial modeling aspect. The 
curriculum structure is also geared towards providing internships opportunity for freshman year. The 
report indicated that students from the program have permission to embark on multiple internships by 
time they graduate. The undergraduate research is designed to equip students with the capability to 
design, fabricate and build mining engineering based devices. 

The teaching in BS Mining engineering program is structured to offer a full program with a reduced 
overall FTE through efficiencies gained by making use of the Faculty allied programs. The program is 
designed for diverse peoples to educate students for active citizenship and prepare them for lifelong 
and careers. 
The presented PEOs were found to be consistent with UAF’s economic development and mission. The 
indicated PEOs showed the program’s relevancy to Alaska and preparation of upcoming engineers for 
the Mineral and energy industries. The BS Mining Engineering program engages very actively with 
both local and national mining community. There is evidence in support of 100% placement record of 
graduates for BS Mining program in post-graduation endeavors. There were report of 100% gainful 
employment in the industry (including mineral resources exploitation industry). 



Financial Feedback 
High Tuition Revenues  High Grant Revenues  
Operates a Low Cost  Productive Faculty  
Opportunities to Increase Revenue X Low Enrollment X 

 

 
Dean Feedback 
The BS in Mining Engineering program recently revamped the program in an effort to 
modernize and optimize the curriculum. The SLOAs were targeted to match the student 
outcomes associated with ABET accreditation. These outcomes and their 
measurement were scrutinized closely as part of last year's ABET review, and found to 
be strong. The program should focus on increasing enrollment, and given the 
increased attention to mining in recent (and projected) times, I anticipate that higher 
enrollments are forthcoming. 

 
Vice Provost Feedback 
The SLOA plan is generally good with strong SLOs. With that said, the SLOA plan (and 
especially the SLOs) could be better presented demonstrate more clearly the KPAs 
being assessed through the program. It was also noted by the unit-level committee that 
the SLOs were similar between the BS and MS; the program should ensure that the two 
programs are sufficiently differentiated via the SLOs. Would recommend providing 
evidence of the assessment documents and criteria to demonstrate how the collected 
information is used to assess whether SLOs are being met. Should also document that 
the SLOs are being assessed (continuous improvement). The HIPs provided good 
detail - would like to see examples of what students are doing to meet the HIP 
expectation and where the HIP fits in the program (also not if/if not required of all 
students). The financial review and program profile were well developed/described. 
What are the discussion plans/strategies to increase enrollment? 




