
OVERVIEW 
 
Since 2007, the Academic Technology Support Services research 
team at the University of Minnesota (UMN) has been investigating 
the impact of the University’s Active Learning Classrooms (ALCs) 
on teaching practices and learning outcomes. 
  
These formal learning environments are: 
• Outfitted with large round tables, laptop connections, student 

display panels, multiple projection screens, and 360 marker 
boards; 

• Modeled on North Carolina State’s SCALE-UP and 
Massachusetts Institute of Technology’s TEAL projects; 

• Designed with an emphasis on innovative and flexible 
construction; and 

• Designed to encourage new pedagogical approaches. 
  
With the completion of the Student Teaching & Student Services 
(STSS) building in 2010, the University presently supports 16 ALCs 
with capacities that range from 27 to 126 students. 
  
METHODS 
  
In 2012, using closely aligned instruments, we surveyed students 
(N = 723) in 22 ALC courses (see Table 1). For the first time, we 
obtained enough variation in our sample to test for the impact of 
the size of the classroom on a number of theoretical constructs 
related to student experiences, including Engagement, Enrichment, 
perceived Flexibility of the space, the Room and Course Fit, 
Effective Use of the room by the instructor, Confidence, and UMN 
Student Learning Outcomes (SLOs). 
  
RESULTS 
  
We began by investigating the relationship of classroom size to 
each of the constructs, but found no consistent pattern of 
statistically significant relationships; the only construct with a weak, 
but statistically significant relationship to room size was SLOs (r = 
0.0833; p < .05). We then hypothesized that the course level (e.g. 
1000, 2000, etc.) might be negatively related to size (i.e. the higher 
the course level, the smaller the classroom), the interaction of 
which might be disruptive to the relationships between room size 
and our constructs. Our hypothesis was supported as course level 
and room size were significantly, but modestly, related to one 
another (r = -0.2332; p < .0001).  
  
We tested the impact of room size on our theoretical constructs 
using a series of ordered logistic regression models. To control for 
the effects of the observed relationship between room size and 
course level, we created and included an interaction term and, to 
preserve variable hierarchy, course level as independent variables 
(see Table 2). 

In each of our seven models, all three independent variables 
proved to be statistically significant predictors of our respective 
theoretical constructs. Both of our theoretical variables, Room Size 
and Course Level, were significantly and negatively correlated with 
each construct, suggesting the following relationships: 1) the larger 
the room, the lower the level of the construct, and 2) the higher the 
course level, the lower the level of the construct. 
  
Since logistic regression coefficients are by definition not linear and 
cannot, therefore, be interpreted, we performed a post-hoc Monte 
Carlo simulation (N = 1,000) to generate predicted probabilities for 
values of the independent variables versus two threshold 
parameters: 1) a 50-50 threshold on the 4-point Likert scale (2.50); 
and 2) the average construct value for students in traditional 
classroom settings. The point at which the probability of room size 
eliciting a construct value drops below the Pr = 0.50 for each 
threshold tells us how large a room can be before the costs of the 
size of a room outweigh the benefits in both absolute and relative 
terms.  
  
We use Figure 1 to illustrate this. In both panels, Room Size is on 
the x-axis. In the left panel, the probability that ALC students’ 
Engagement levels are better than 2.50 is on the y-axis. The 
largest ALC that can be built before it performs worse than it does 
better in terms of Engagement is 198. In the right panel, the 
probability that ALC students’ Engagement levels will be better than 
those of students in a traditional classroom (2.65) is on the y-axis. 
ALCs that are larger than 162 are predicted to produce 
Engagement levels that are below those of students in traditional 
classrooms.  
  
We conducted this analysis for all seven constructs, the results of 
which are summarized in Figure 2. The maximum size of ALCs 
varies considerably by construct and by comparative threshold. 
The range for ALC sizes to beat the theoretical average of 2.50 
goes from 90 (Confidence) to 252 (Course/Room Fit and 
Flexibility); to outperform traditional classrooms, the size range for 
ALCs runs from 54 (Effective Use) to 225 (Flexibility).  
 
We conclude that, on average, ALCs should be no larger than 114 
to outperform traditional classrooms and no larger than 184 to 
exceed the theoretical mean (Figure 3). 
  
UMN is in the process of combining two smaller ALCs into a single 
room with a capacity of 171 making it one of the largest rooms of 
its kind (Figure 4). Although our models suggest that students will 
continue to receive the benefits of the ALC on average, our models 
do not predict them to perform better than traditional classrooms. 
To mitigate these possible effects, plans are in place to allow for 
only large sections taught by two instructors or one highly skilled 
instructor. Regardless, the introduction of this new space creates 
opportunities to test empirically the findings presented here and to 
explore further the impact of size on student experiences in ALCs. 
 

Table 1. Summary Statistics: Size & Course Level 

Room 
Size 

# of 
Courses 

# of 
Students 

Course Level 

1000 2000 3000 4000 5000* 8000* 

27 3 58 1 0 1 1 0 0 

45 8 204 2 0 3 1 1 1 

54 1 19 0 0 0 0 0 1 

63 4 147 1 0 1 2 0 0 

90 3 127 1 0 0 2 0 0 

126 3 168 1 1 1 0 0 0 

TOTAL 22 723 6 1 6 6 1 2 

*NOTE: Graduate-level courses excluded from size/level analysis (n = 61). 

Table 2: Ordered Logistic Regression Models of  
Impact of Room Size & Course Level 

Engagement Enrichment Flexibility Room/Cour
se Fit 

Effective 
Use Confidence SLOs 

Room 
Size 

-0.02*** 
(0.00) 

-0.01** 
(0.00) 

-0.01* 
(0.01) 

-0.01** 
(0.00) 

-0.02*** 
(0.01) 

-0.03*** 
(0.00) 

-0.02*** 
(0.00) 

Course 
Level 

-0.85*** 
(0.16) 

-0.66*** 
(0.16) 

-0.49** 
(0.17) 

-0.56*** 
(0.16) 

-0.75*** 
(0.17) 

-1.05*** 
(0.16) 

-1.11*** 
(0.17) 

Size*Level 0.01*** 
(0.00) 

0.01** 
(0.00) 

0.01* 
(0.00) 

0.01** 
(0.00) 

0.01*** 
(0.00) 

0.01*** 
(0.00) 

0.01*** 
(0.00) 

Log-
likelihood -1,438.64 -1,188.42 -893.24 -1,022.55 -917.90 -1,458.39 -1,867.92 

Chi-
squared 33.59**** 20.46*** 9.24* 12.77** 20.96*** 46.56**** 53.67**** 

N 632 632 648 654 655 628 600 

NOTE: Cell entries are ordered logistic regression coefficients with standard errors (in 
parentheses).  
*p < .05; **p < .01; ***p < .001; ****p < .0001 
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Figure 2. ALC Size Limits Based on Performance 
Goals (Actual)  
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Figure 3. ALC Size Limits Based on Performance 
Goals (Unweighted Average)  

ALC > Traditional = 114 ALC > Average = 184
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