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INTRODUCTION 
 
The Modeling Biology Instruction: Leaders in 
Science and Engineering (MoBILiSE) Project is a 
collaboration between  

(i)    17 local educational agencies (LEAs),  
(ii) the College of Education and Human 

Ecology,  
(iii) the Department of Evolution, Ecology and 

Organismal Biology, and  
(iv)  the College of Engineering.  

 
The project aims to: 

(i)  Develop a full year biology curriculum 
focused on major biology models with 
modeling applications and bio-engineering 
deployments 
(i)  Construct a reliable & valid Content 

assessment – Secondary – Biology 
Concept Inventory (S-BCI) 

(ii)  Train secondary level (6-12) life science 
teachers in Modeling Instruction pedagogy 
curriculum 

(iii)  Implement a full scale implementation in 
secondary school classrooms within the 
context of quasi-experimental design study. 

 
Models as multiple representations 
  
 
 

METHODS 
	
Summer Workshop  
1)  Three-week workshop grounded in the use of 

the Modeling Instruction pedagogy in biology 
2)  Teachers designed experiments, gathered 

data, and analyzed that data to construct 
biology models  

 
Participants 
32 secondary teachers (grades 6-12) 

•  5 middle school, 3 ELL, and 24 high 
school  

•  LEAs in urban, rural and suburban 
settings 

 
Instrumentation  
1)  Lawson’s Classroom Test of Scientific 

Reasoning (LCTSR)3 - both 

2)  Secondary – Biology Concept Inventory (S-
BCI, students)5,8  

      & BCI2  
      (teachers) 
2)  Attitude  
      surveys9  
      (students) 

RESULTS - Teachers 
 
Scientific Reasoning   
All of the teacher subgroups showed overall gains 
on the single tiered analysis of the LCTSR. The 
paired t-test gains were significant at p<0.05 (i.e., 
p<0.037). 
 
 
 
 
	
 

CONCLUSIONS & NEXT STEPS 
 
Both the single-tier, two-tiered, and subskill 
analysis suggest that teachers who participated in 
the MoBILiSE Project workshop increased their 
scientific reasoning ability.  Content knowledge 
also increased. ELL teachers demonstrated the 
greatest gains. 
 
During the academic year treatment teachers are 
implementing the curriculum with pre/post test 
comparisons.  A matched set of comparison 
teachers are assessing their students for 
comparison.  

REFERENCES 
1.  Jackson,	 J.,	Dukerich,	 L.,	&	Hestenes,	D.	 (2008).	Modeling	 InstrucAon:	An	EffecAve	Model	 for	

Science	EducaAon.	Science	Educator,	17,	1,	10-17.	
2.  Klymkowsky	M.W.,	&	Garvin-Doxas	K.	(2008).	Recognizing	students’	misconcepAons	

through	Ed’s	Tools	and	the	Biology	Concept	Inventory.		PloS	Biology,	6:	e3.	doi:10.1371/
journal.pbio.0060003	

3.  Lawson,	A.	E.	(2000).	Classroom	test	of	scien4fic	reasoning:	Mul4ple	choice	version.	Based	on	
A.	E.	Lawson,	"Development	and	validaAon	of	the	classroom	test	of	formal	reasoning",	Journal	
of	Research	in	Science	Teaching,	5(1),	pp.	11-24,	1978.		

4.  Malone,	K.	L.	(2008).	CorrelaAons	among	Knowledge	Structures,	Force	Concept	Inventory,	and	
Problem-Solving	Behaviors.	Physical	Review	Special	Topics	-	Physics	EducaAon	Research,	4,	2,	
20107.	

5.  Malone,	 KL;	 Stammen,	 A.,	 Ding,	 L.,	 Schuchardt,	 A.,	 Boone,	 W.,	 &	 Sabree,	 Z.	 (2017,	 April).		
Development	 of	 a	 Concept	 Inventory	 to	 Measure	 High	 School	 Biology	 Students	 Concept	
Knowledge.	Proceedings	from	NARST	2017:	The	2017	InternaAonal	Conference	of	the	NaAonal	
AssociaAon	for	Research	in	Science	Teaching.		San	Antonio,	TX.	

6.  Schuchardt,	A.	M.	and	Schunn,	C.	D.	 (2016),	Modeling	ScienAfic	Processes	With	MathemaAcs	
EquaAons	Enhances	Student	QualitaAve	Conceptual	Understanding	and	QuanAtaAve	Problem	
Solving.	Science	EducaAon,	100:	290–320.	doi:10.1002/sce.21198	

7.  Semsar,	K.,	Knight,	J.K.,	Birol,	G.,	&	Smith,	M.K.(2011).	 	The	Colorado	Learning	Altudes	about	
Science	Survey	(CLASS)	for	use	in	Biology.		CBE-Life	Sciences	Educa4on,	10,	268-278.	

8.  Stammen,	 A.,	 Lan,	 D.,	 Schuchardt,	 A.,	Malone,	 K.,	 Ding,	 L.,	 Sabree,	 Z.	 &	 Boone,	W.	 	 (2016).		
Development	 of	 the	 Secondary-Biology	 Concept	 Inventory	 (S-BCI):	 A	 Study	 of	 Content	 and	
Construct	ValidaAon.	 	In	ICMST	Conference	Comminee	(Ed.),	EducaAon	Research	Highlights	in	
MathemaAcs,	Science	and	Technology	2016,	Egiten	Publishing:	Turkey.	

9.  hnp://www.acAvaAonlab.org/tools/	

		

 
WEBSITE: https://u.osu.edu/mobiliseosu/ 

 FUNDED BY: 	

The two-t iered analys is ’s pai red t - test 
demonstrated that gains in reasoning were 
significant at p<0.05 (i.e., p<0.044).  
 
 
 
 
 

The BCI paired t-test was significant at p<0.1.  
The reasoning for the concepts covered during 
the workshop.  

Models and Modeling Cycle 
	
	
	
	
	
	

Use	of	models,	modeling	and	engineering	have	
shown		increases	in	content	knowledge.1,4,6	


