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Abstract 
 
Groups within and outside engineering education are interested in student success rates and time 
to gradXaWLRQ IRU eQJLQeeULQJ VWXdeQWV LQ RUdeU WR PeeW WKe QaWLRQ¶V Qeed IRU new engineering 
graduates.  In 2002 Itasca Community College's Engineering program changed from a traditional 
16 week semester to a "block scheduling" format with classes taught "one-at-a-time" in 4 weeks 
and then in the Spring of 2005 to a "two-at-a-time" in 8 weeks.  This scheduling method is 
successful in providing students the ability to navigate through the pre-calculus and calculus 
sequences at different paces than in a traditional schedule yet have the ability to complete their 
engineering degree in four years.  Students who have started their engineering education at Itasca 
in the block scheduling format average 8.7 semesters to completion of tKeLU bacKeORU¶V deJUee LQ 
engineering with graduation rates higher than many comparable to institutions across the nation 
at 54%   

Introduction 
 
Throughout the nation there are many efforts underway to increase student success rates and 
reduce time to graduation for engineering VWXdeQWV LQ RUdeU WR PeeW WKe QaWLRQ¶V QeedV IRU 
engineering.  IWaVca¶V Sart of this effort led to utilizing block scheduling to increase student 
success rates and reduce time to graduation regardless of starting math course. For a majority of 
engineering programs, the calculus math sequence is the key factor in the time to graduation due 
to the prerequisites required for engineering and physics courses.  For a student to complete their 
engineering degree in four years, they need to start in calculus 1 in the fall of their first year and 
successfully complete all of their math and other STEM courses on the first attempt and in a 
specified order. 

This study analyzes the impact of condensed scheduling on graduation rate and time to 
graduation in Itasca CRPPXQLW\ CROOeJe¶V engineering program.  The study looks at two groups 
at Itasca: 

 4-Week Block Group ± Students who started in the Fall of 2002 and Fall of 2003 and had 
a majority of their STEM classes taught in a 4-week block format 

 8-Week Block Group ± Students who started in the Fall of 2004 and Fall of 2005 and had 
a majority of their STEM classes taught in a 8-week block format 
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Background 
 
Itasca Community college (ICC) is a small (1000 FYE), two-year college located in Grand 
Rapids, Minnesota about 80 miles northwest of Duluth, Minnesota. It was founded in 1922 and 
has held accreditation with the North Central Association Higher Learning Commission since the 
PLd 1970¶V. ICC SULPaULO\ VeUYeV VWXdeQWV ORcaWed LQ WKe QRUWKeUQ WKLUd RI WKe VWaWe. ICC is a 
member of the Minnesota State Colleges and Universities system (MnSCU) as well as a member 
of the Northeast Minnesota Higher Education District (NHED). The college offers a number of 
two year transfer and terminal programs. The college is exceptionally known (regionally and 
nationally) for its associate of science engineering transfer program. 

The ICC engineering program is an open admissions program with approximately 1/3 of the 
student body ready to start their math sequence with calculus 1, 1/3 with pre-calculus, and 1/3 at 
a math course below pre-calculus.  TKe SURJUaP¶V IacXOW\ cRQVLVWV RI 6 eQJLQeeULQJ/SK\VLcV 
instructors, 2 math instructors, and 1.5 chemistry instructors.  The program has grown from 10 
students in 1993 to 150 students in 2010 (Ulseth 2004). 

SWXdeQWV ZKR cRPSOeWe ICC¶V eQJLQeeULQJ SURJUaP WKeQ WUaQVIeU to 4-year institutions across the 
nation to complete their STEM degree.  A majority of the students transfer to the regional 
institutions with engineering programs with which Itasca has strong partnerships and articulation 
agreements: 

 Bemidji State University 
 Michigan Technological University  
 Minnesota State University, Mankato ± 

Main Campus 
 Minnesota State University, Mankato ± 

Iron Range Engineering Campus 

 North Dakota State University 
 University of Minnesota ± Duluth 
 University of Minnesota - Twin Cities 
 University of North Dakota 
 St. Cloud State University 

 
ICC Engineering¶V CondenVed CoXUVe Model 
 
The majority of classes at ICC are the traditional 16-week semester courses, while classes in 
ICC¶V eQJLQeeULQJ SURJUaP (eQJineering, math, chemistry, and physics courses)  are currently 
delivered LQ a ³WZR cOaVVeV aW a WLPe´ 8-week block format with two eight week blocks per 
semester.  Students generally take two engineering, math, or science classes per block while 
completing one or two semester long general education courses.  Each block class is scheduled 
IRU 2 KRXUV SeU da\, 5 da\V a ZeeN ZLWK IOe[LbLOLW\ IRU WKe LQVWUXcWRU WR SURYLde ³IORaW´ RU QRQ-
contact days to allow for student work days or engineering program events.  This scheduling 
format has the following attributes: 

 Focus on two engineering, math, or science courses at a time 
 Flexible two hour class setting to create an interactive and student-led learning 

environment 
 Ability to complete more than one math or physics course in a semester 

The ability to take more than one math or physics course in a semester provides students with the 
ability to ³catch up´ to their peers in their STEM courses.  Traditionally a student who tests into 
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a pre-calculus course is a semester, if not a year, behind in the four year curriculum due to the 
math prerequisite requirements for first and second year physics and engineering courses; most 
importantly with the calculus 1 prerequisite.  There are a multitude of scenarios for math course 
sequences for a student based on a VWXdeQW¶V VWaUWLQJ PaWK cRXUVe, performance in a particular 
course and potential scheduling issues such as full courses, which can cause a delay in the 
completion of a STEM degree in four years.  

Prior to the 8-week block format students learned in a 4-week block format with one STEM class 
at a time with a total of 9 STEM courses in a year.  The class schedule changed to an 8-week 
format in 2005 to address potential concerns with scheduling, illness issues, and classroom 
utilization. 

Starting Math 
Course Fall 1st Year Spring 1st Year Fall 2nd Year Spring 2nd Year Fall 3rd Year Spring 3rd Year

Calculus 1 Calculus 1 Calculus 2
Multi-Variable 

Calculus
Differential 
Equations

Pre-Calculus Pre-Calculus Calculus 1 Calculus 2
Multi-Variable 

Calculus
Differential 
Equations

Calculus 1 - 
with Calculus 1 

repeated
Calculus 1 Calculus 1 Calculus 2

Multi-Variable 
Calculus

Differential 
Equations

Intermediate 
Algebra

Intermediate 
Algebra

Pre-Calculus Calculus 1 Calculus 2
Multi-Variable 

Calculus
Differential 
Equations

Math Courses by Semester

Table 1: Sample Math Course Sequences in Traditional Semester Model 

Starting Math 
Course

1st 8 Week 
Block

2nd 8 Week 
Block

1st 8 Week 
Block

2nd 8 Week 
Block

1st 8 Week 
Block

2nd 8 
Week 
Block

1st 8 Week 
Block

2nd 8 
Week 
Block

Calculus 1 Calculus 1 Calculus 2
Multi-

Variable 
Calculus

Differential 
Equations

Pre-Calculus Pre-Calculus Calculus 1 Calculus 2
Multi-

Variable 
Calculus

Differential 
Equations

Calculus 1 - with 
Calculus 1 
repeated

Calculus 1 Calculus 1 Calculus 2
Multi-

Variable 
Calculus

Differential 
Equations

Intermediate 
Algebra

Intermediat
e Algebra

Pre-Calculus Calculus 1 Calculus 2
Multi-

Variable 
Calculus

Differential 
Equations

Fall 1st Year Spring 1st Year Fall 2nd Year Spring 2nd Year

Math Courses by Semester

 

Table 2: Sample Math Course Sequences in ICC Engineering¶V 8 Week Block Format 
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Tables 1 and 2 show the impact that block scheduling has on the ability for students to stay on a 
path to graduating in four years regardless of starting math class or any need to repeat a class.  
The scheduling itself only allows for the opportunity for students to stay on a four year track.  
The impact was similar in the 4-week block format.  The next question is how students perform 
in terms of graduation rate and semesters to completion of their four year engineering degree 
given the condensed course models.   

Data 
 
AOO VWXdeQWV ZKR VWaUWed ICC¶V IQWURdXcWLRQ WR EQJLQeeULQJ cRXUVes from the Fall 2002 to present 
date have been tracked to evaluate their success in the condensed course format.  For the 241 
students who started at Itasca in the Fall of 2002 through Fall of 2005 the following data was 
collected: 

 Starting Math Course 
 Successful Completion of Calculus 1 
 Successful Completion of Physics 1 
 Transfer Institution 
 Degree Obtained at Transfer Institution 
 Total Semesters for Completion of BacKeORU¶V DeJUee LQ EQJLQeeULQJ 

The data was collected through transcript reviews and follow-up contacts with each of the 
students. The data was then compiled to evaluate: 

 Graduation rates overall 
 Graduation rates based upon starting math course 
 Graduation rates for students who started Physics 1 
 Graduation rates based upon starting math course grade 
 Average semesters to graduation 

Results   
 

Calculus 1 as 
1st Math Course

Pre-Calc or Int. 
Algebra as 1st 
Math Course

Regardless 
of 1st Math 

Course
2002 60 39 65% 80% 8.5 8.9 8.7
2003 39 25 64% 78% 8.8 8.7 8.7
2004 75 34 45% 68% 8.9 9.2 9.0
2005 67 33 49% 77% 8.5 8.6 8.5

Overall 241 131 54% 75% 8.7 8.9 8.7

Number of Semesters to Graduation

Starting 
Academic 

Year

# of Students 
Starting Intro 

to Engineering
STEM 

Degrees

% Completion 
of STEM 

Bachelors 
Degree

Start Physics 1 
& Completion of 

Degree

Table 3: Results of the ICC Engineering Block Schedule 

The results show that the ICC engineering block model is a success.  The overall average degree 
completion rate of 54% is higher than the degree completion rates found in other national 
studies:  
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 40.8% degree completion in engineering/engineering technologies for students entering 
STEM field in 1995-96 as of 2001 in Engineering (Chen 2009) 

 45% and 49% 6 year graduation rates for male and female students, respectively, starting 
for Southeastern University and College Coalition for Engineering Education 
(SUCCEED) Institutions (SUCCEED institutions award over 1/12 of all U.S. engineering 
degrees) (Borrego, Padilla, Zhang, Ohland, & Anderson, 2005) 

 38% in 6 year graduation rate in STEM for students starting in Fall 1993 in the Center for 
Institutional Data Exchange and Analysis (C-IDEA) study  (Tan, 2002) 

 21%  4 year STEM graduation rate for students starting in Fall 2005 at Wright State 
University (Klingbeil 2010) 

In comparison to these national studies, the ICC engineering program model is more successful 
LQ SURdXcLQJ VWXdeQWV ZKR cRPSOeWe WKeLU BacKeORU¶V deJUee LQ eQJLQeeULQJ.  ICC¶V VXcceVV LV 
despite an open admissions policy with a majority of the students below calculus 1 ready in math 
preparation and other factors that would classify them as ³at-risk´ students.  In addition, the 
students must then transfer after their two years at Itasca and deal with the issues associated with 
transferring to a new institution. 

In addition to the higher success rate, the students are completing their degrees in a shorter 
amount of time.  Itasca students average 8.7 semesters to completion of their STEM degree 
regardless of starting math course and Itasca¶s open admission policy.  The data also shows there 
is no significant difference in average semesters to completion between students with calculus 1 
as their first math course and those with a lower starting math course.  Figure one compares the 
4, 5, and 6 year graduation rates for the Fall 2002 class at Itasca with the Fall 1996 class at the 
SUCCEED institutions (Borrego, Padilla, Zhang, Ohland, & Anderson, 2005). 

 

Figure 1: Comparison of 4, 5, & 6 Year Graduation Rates of Itasca and SUCCEED 
Students 

As shown in Figure 1, the success of the Itasca model in providing a pathway for the students to 
complete their degree in 4 years is evident in comparison to the SUCCEED institutions. 
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In addition to the condensed class schedule at Itasca, other key attributes of the ICC engineering 
program that contribute to the student success are: 

 Student centered learning environment 
 A very strong and vibrant faculty and student learning community 

Another noteworthy finding is the decrease in degree completion rate aV ICC¶V eQJLQeeULQJ 
program transitioned from a 4-week to an 8-week condensed course model.  Possible reasons for 
this decrease are: 

 Decreased sense of focus on learning with multiple courses being taken at one time  
 Reduced sense of a small cohort for each class 

Future Work  
 
Although the findings from this study are encouraging for the condensed block formatting at 
Itasca, there is still some additional work needed: 

 SWXd\ RI cRPSaULVRQ JURXSV aW IWaVca¶V SaUWQeU 4 \eaU LQVWLWXWLRQV 
 Study of ICC students prior to the condensed block format 
 Investigation into combining a more progressive model for math education, such as the 

WULJKW SWaWe UQLYeUVLW\ PRdeO, LQWR ICC¶V cRQdeQVed cOaVV IRUPaW 
 Investigation to effect of student learning in small cohorts 
 Continued investigation into more data on national averages for time to completion of 

degree  

Conclusion 
 
The cRQdeQVed cRXUVe IRUPaW RI IWaVca CRPPXQLW\ CROOeJe¶V eQJLQeeULQJ SURJUaP KaV beeQ YeU\ 
successful with high student graduation rates (54%) for students acKLeYLQJ a bacKeORU¶V RI 
science in engineering in a short time frame (8.7 semester average) despite the students starting 
with a wide spectrum of math placements and then transferring to other institutions to complete 
their degree.  This model is transferable to other institutions and can serve to increase the number 
of students finishing an engineering degree.  The model can be fully adopted or could be used for 
select courses, such as math, and still function within a traditional 16 week class format  The 
potential for the ICC two year engineering model to transform engineering education is 
significant due to the fact that 42.0 % of degrees granted in engineering/engineering technologies 
are for students who started a 2-year public institution according to the July 2009 US Department 
RI EdXcaWLRQ UeSRUW ³SWXdeQWV WKR SWXd\ ScLeQce, TecKQRORJ\, EQJLQeeULQJ, aQd MaWKePaWLcV 
(STEM) LQ PRVWVecRQdaU\ EdXcaWLRQ´ (Chen 2009) 
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