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LEARNING GAINS PERSIST IN INTERACTIVE ENGAGEMENT PHYSICS COURSES 
  Compiled in August 2018 by Jane Jackson.  Jane.jackson@asu.edu 
 
     Pretest and post-test comparisons can be used to assess the degree to which learning gains 
demonstrated in a semester persist after the course ends.  
 
Reports by expert high school teachers who use Modeling Instruction in 9th grade physics: 
1) [received on Jan. 9, 2008 from Rex Rice, a long-time Modeling Workshop leader who taught 
at Clayton HS near St. Louis, MO] 
 
I am attaching FCI scores from two different groups. ... 
   The other set (FCI Results-Rice-AP Physics-05-07) is the pretest and posttest scores for 
students who took honors freshman physics during the 2004/2005 school year, and who are 
currently taking AP Physics as seniors. I gave them the FCI as a test at the beginning of the year 
in the interest of checking for retention of concepts from the freshman year. 
   I have results like these for other groups of students... 
 
   14 students enrolled in AP-B in 2007-08.  Average scores for them are: 
    As freshmen:  FCI pretest (Aug. 2004):  34% 
                             FCI posttest (May 2005):  87% 
    As seniors:     FCI pretest (Aug. 2007):   91% 
 
2) [received on Feb. 23, 2011 from Craig Buszka, a Modeling Workshop leader who teaches at 
Montgomery HS in Skillman, NJ] 
 
    Since I've been teaching the AP B course at my school, I've had 40+ of my own 
former freshmen (mostly from our honors course) sign up for more punishment by taking the AP 
course, mostly as seniors. 
    In general they are well-prepared.  At the end of their freshmen course, their FCI scores 
averaged 77%, and when retested in September of their senior year their FCI scores averaged 
79%.  So at least as this measure is concerned there appears to be no loss between freshman year 
and senior year. 
 
 
References from college faculty who use interactive engagement methods: 
1)  Do they stay fixed? 
       by Gregory E. Francis, Jeffrey P. Adams, and Elizabeth J. Noonan 
http://www.compadre.org/per/items/detail.cfm?ID=9833 
We report the results of a longitudinal study of three nonmajor introductory classes that achieved 
relatively high FCI gains (g=1.5) using an inquiry-based tutorial approach. Original FCI gains 
persisted as many as four years following instruction. 
 
(Francis et al at Montana State University investigated the retention of understanding of the 
concepts of Newtonian Physics by administering the Force Concept Inventory to student 
volunteers up to three years after they had completed an introductory course that used the 
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tutorials. By comparing the results to those obtained from the same students at the beginning and 
end of the physics course, the authors showed that there was little or no decreases in scores 
despite the passage of months or years.) 
 
 
2)  How Longlived is Post-Course Understanding of Mechanics Concepts? 
     By Jonte Bernhard 
     Formerly at Department of Physics, Högskolan Dalarna, S-78188 Borlänge, Sweden. 
     Later permanent address: ITN, Campus Norrköping, Linköping University, S-60174 
Norrköping, Sweden. 
Download in pdf here (with extensive data!): 
http://citeseerx.ist.psu.edu/viewdoc/summary;jsessionid=0DA9C9449EF160FD00E004037108E
296?doi=10.1.1.571.9456 
 
ABSTRACT (a note submitted to the Physics Teacher) 
... 
The study of Francis et al was conducted at Montana State University in the context of an 
algebra-based introductory physics course. At Montana State, course reform began in 1992 and 
the traditional labs were replaced by the research-based Tutorials in Introductory Physics4. In 
1996, the average pre-test score on the FCI was 27% and the average post-test score was 67%, 
corresponding to a normalized gain of 55%. Students from the fall classes of 1996, 1995 and 
1994 were asked to participate in a "follow-up test" which took place 1 - 3 year respectively after 
their initial post-testing. In their study, Francis et al compared the follow-up test and the post-test 
averages on FCI (matched sample) of the participating students. They saw only a very small 
decline over the several years following instruction. Thus they concluded that their reformed 
course achieved a long-term fundamental shift in students' conceptual framework. 
 
At Högskolan Dalarna in Sweden some initial reform in our introductory mechanics teaching 
started in the 1995/96 academic year, when microcomputer based labs (MBL) using PASCO-
equipment were introduced. In later years more MBL-based labs were introduced. From the 
1997/98 academic year, support from the Swedish National Agency for Higher Education, 
Council for Renewal of Undergraduate Education, was obtained. The instructional approach used 
by us can best be described as an adaptation of the ideas behind the RealTime Physics6 approach 
to a Swedish educational setting, with instructional material written in Swedish by the author. 
This approach was used in a mechanics course (Mechanics I) taken mainly by civil engineering 
students and in a physics course taken mainly by pre-service teachers. The pre-service teachers 
who studied physics in 1995/96 used preliminary versions of a subset of the labs later used in the 
Mechanics I course. 
 
... These students studied to became mathematics and science teachers with certification for 
teaching in grade 4 - 9 in the Swedish compulsory school. ... 
 
... the preservice teachers, who studied physics in 1995/96, were asked to take the Force Concept 
Inventory (FCI) and the Force and Motion Conceptual Evaluation (FMCE) conceptual 
mechanics tests in the middle of the fall semester 1998, 5 semesters after they had studied 
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mechanics. These students had not studied any more physics since 1995/96 ... The preservice 
teachers, who were tested 5 semesters after their physics course, did almost as well [71%] as the 
students in the reformed Mechanics I course [73%], who were tested at the end of their course. ... 
 
Our data, and the data of Francis et al implies that curricula that actively engage the students do 
appear to make a permanent change in their conceptual framework. 


