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Project Overview: What We Did 

Developed online (cloud-based) learning modules to give students practice using mathematical models to 
predict behavior. 

Goal 1 (from the proposal) 
We intend to convert a set of existing teaching models in Vensim into interactive simulations in Forio 
for use in DECSYS online classes, and to explore their use in the on-campus version of the course as 
well. Particular attention will be paid to creating a clear consistent user interface that emphasizes ease of 
use, interaction, and interpretation of these models. These simulations collectively account for a 
substantial proportion of the material covered in the DECSYS courses.  
 
The exercise of generating these models will also serve to generate in-house expertise on developing 
online simulation exercises. This expertise will enable us to more functionally export our NEXUS 
pedagogy and is potentially relevant to many courses across campus. 
   
Goal 2 (from the proposal) 
To determine the efficacy of this approach we will implement the Forio gaming modules (experimental) 
in online sessions (N=2) and half of the classroom sessions while maintaining the Vensim models 
(control) in the other classroom sessions (N=8 each). We hypothesize that on-campus students 
presented with the Forio simulations will outperform students presented with our Vensim models, 
and that use of Forio models online will close some the gap in skill acquisition that we have 
observed between the online and on-campus courses. We will compare treatments through common 
assignments stressing the learning outcomes from each model using the existing evaluations and 
assessment structures (represented by rubrics) for the class. The population will consist of DECSYS 206 
and 208 students in Fall 2015 and Spring 2016.  In addition to measuring learning outcomes, students and 
instructors will be surveyed about their experiences with the Forio simulations and Vensim systems 
models.  
 
Project Learning Outcome (from the proposal): 
 
We will learn about how differences in the presentation of simulation models to students affects their 
achievement in both the online and classroom environment. We hope to apply this knowledge to support 
the development of course materials at PhilaU that go beyond the standard recipe of online lectures and 
interactive discussion boards.  
 
Timeline and accomplishments 
 



Summer 2015:  

Converted models from Vensim to Forio (online format) 

 3 modules produced: Bathtub, Exponential population, and Logistic population 

Fall 2015: 

Trial run of Forio modules in 2 DECSYS 206 and 2 DECSYS 208 classes. One online class did 
not use Forio so that we could get a baseline of Vensim outcomes. 

 Fixed bugs, reworded questions. 

Spring 2016: 

Forio run in 3 DECSYS 206 and 4 DECSYS 208 classes. There were no online versions of 
DECSYS. 

Compared Test Scores of a Submitted Vensim model between treatment and non-treatment 
classes. 

 Preliminary Data Analysis and presentation of preliminary results at Nexus Spring Edu Series 

Summer 2016: 

 Completed Data analysis and presentation of results at SABER (Minneapolis). 

Project Assessment: What We Learned 

As we suspected, interacting with models primed students for working with their own models in 
substantial ways.  

An overarching theme in the development of the DECSYS courses has been getting the technology out of 
the way of student learning. At the end of the day, Forio presented its own technological problems and 
may not end up being the solution we had hoped for. We do feel, however, that this experiment validated 
our intuitions about how to introduce students to models-based learning. It’s not clear if our results were 
due to increased buy-in (appreciating what a model can do) or lowered student anxiety as a result of 
familiarity. Regardless, it has caused us to appreciate that maybe we were throwing students into the deep 
end of the pool too quickly, which will inform future course development.  

Although we were not able to implement Forio models into an online course due to constraints with the 
number of online sections available – only one section during the trial run period – we were still able to 
use Forio in-class and in homework modules, in which students use Forio online at home. This model 
provided a scaffold for what students need to learn model behavior. We are continuing to develop 
mathematical system models based on this research to improve student learning outcomes in DECSYS. 

 

 



Deliverables and Dissemination: Getting the Word Out 

One major dissemination activity was the publishing of the Forio modules that were created. These 
publically available systems models were integrated into the DECSYS courses in the 2015-2016 
academic year and were used as the basis for student homework assignments.  

 https://forio.com/app/sussj/bathtub/index1.html 

 https://forio.com/app/sussj/exponential-population/ 

 https://forio.com/app/sussj/logistic-population/ 

This research was presented to Philadelphia University faculty as part of the Nexus Spring EduSeries (28 
March, 2016) 

A follow-up to the Spring EduSeries talk included a meeting at Penn Charter with Beth Menzie, Math 
Chair (05 May, 2016) to discuss mathematical model learning. 

We presented the results of this work at the annual meeting of the Society for the Advancement of 
Biology Education Research (Suss & Klemens, 2016), a group of biologists who are focused on taking an 
evidence-based approach to teaching and learning in biology. A copy of the poster is also provided with 
this  

Suss, J.S. and J.A. Klemens. 2016. Does procedural scaffolding of technological skills improve concept 
learning in a non-majors biology class? Poster, Annual Meeting of the Society for the Advancement of 
Biology Education Research. Minneapolis, MN. 

 

 


