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Plan"

•  Understanding the role of technology"

•  Reviewing papers"

•  Creating and revising models"

•  Looking for coherence in Ibrahim’s class"



Things Staying Constant"
•  In a study conducted in 1952, Haupt found that elementary 

school students had problems at the point of understanding 
magnetism.  

•  Today, not only elementary school students but also 
university students have difficulty in understanding this 
issue. Maloney et al. (2001) surveyed 5,000 students in 30 
different physics classes. These students responded correctly 
to less than half of the questions in the Electricity and 
Magnetism Conceptual Survey at the end of the course. 



•  Orion (1993) summarized the challenges of 
connecting formal and informal learning 
environments by synthesizing previous studies 
including Mirka (1970), Fido and Gayford (1982), 
(McKenzie et al. 1986). Orion (1993) found three 
major challenges:"

(1) organizational limitations (i.e., funding), 
(2) lack of connection between the field trip and
the curriculum, and 
(3) teachers’ unfamiliarity with the informal environments.

Things Staying Constant"



What is changing?"

The amount of content knowledge 
 
The role of technology 



A Tool or A Discipline?"

•  Technology is a tool. Because …."

•  Technology is a discipline. Because …."

•  Technology is both a discipline and a tool. 
Because …."

•  Technology is neither a discipline nor a tool. 
Because …."



If technology stays as a tool.."



The Role of Technology"

3 decades ago the National Science Board (NSB) has 
advocated finding ways to create “advanced course and 
curriculum materials, technologies, software, and other 
novel ways of advancing excellence in instruction (p. 25)” at 
the undergraduate level, specifically within the science, math, 
and engineering domains.  



The Role of Technology"

The Carnegie report (1996) stated: “All students have access to 
supportive, excellent undergraduate education in science, 
mathematics, engineering, and technology, and all students 
learn these subjects by direct experience with the methods and 
processes of inquiry ( p. 5).”  



The Role of Technology"

“The technology refers to the resources, e.g. digital, text, 
hardware that are available and appropriate to be used for the 
teaching and learning. Technology is a distinct knowledge area 
separate from pedagogical knowledge and content knowledge 
and warrants the separate domain for technology.” 

                                  Chittleborough (2014 p.375) 
” 

  



Defining Models- "
Schwarz et al. (2009) paper"

•  Define what modeling means for your group"

•  Define what makes modeling more sophiscated"

•  Select a topic and provide an example in which 
modeling becomes mode sophisticated (focus 
from Level 1 to Level 3 in Table 3 on page 640. 
Think the phenomena you would like to add to 
your model.)"



•  If you use modeling in your classroom, what do you expect from 
new beginners and experts? What can we expect from pre-service 
teachers?"

•  As a tool, do you think Model-It can support technology’s role of 
being a discipline? (Chittleborough’s terms: how this teaching 
resource could be used to teach emerging science topic to 
students) "

•  ? 

•  What makes Model-It stay as a tool? (exclude the factors listed by 
Chittleborough: including having sufficient time and motivation, 
being prepared to take risks and having adequate resources) "

•  ?

Defining Models- "
Zhang et al. (2006) paper"



Where is coherence in 
Ibrahim’s class?"



SageModeler"
•  To support students and teachers when creating 

models MSU and Concord Consortium created 
SageModeler."

•  The program has been translated into several 
languages."

•  I tested with 50 pre-service teachers during Spring 
semester."

•  https://learn.concord.org/building-models "



Physics Lab-Sample Experiment
"

Every	week	we	had	a	different	experiment.	Since	we	had	wifi	
problems,	I	collected	data	from	all	students	at	the	end	of	the	
class.	Then	I	entered	these	data,	and	we	tried	to	create	models.	
At	the	end	of	the	5	weeks	(midterm	assignment)	students	were	
required	to	create	explanaFons	by	analyzing	all	the	data	
collected	in	these	weeks.	
	
In	the	sample	data	set,	I	asked	students	to	bring	various	cables/
wires	that	are	different	in	terms	of	length	and	width.	We	
dropped	two	drops	of	candle,	and	looked	at	the	average	Fme	it	
would	take	both	candle	drops	to	melt.	We	entered	the	data	as	
"Fme	to	fall".	Then	we	compared	with	the	influence	of	length	
and	width	for	heat	transfer.		



A Classic Experiment"



Review Data and Students’ 
Models"



Early Findings
"

ALer	using	the	SageModeler	for	5	
weeks	and	in	their	reports,	we	asked	
students’	about	their	experiences.	47	
students	(out	of	50	students)	
responded	the	survey.	



How	students	used	data	collected	by	other	groups	



How	did	SageModeler	help	you	when	analyzing	data?	
We	had	challenges	when	using	the	program	because	other	groups	found	different	results		
(student	41)	

InternaBonal	students	had	problems	when	responding	specific	quesBons	about	the	program.	



Challenges	when	using	SageModeler	



Let’s	take	a	look	at	how	they	performed	when	actually	
using	the	data	
	
	



Example-1"



Example-1"



What students used?"

•  Almost half of the class relied on the classic model 
by using one or two lenses"

•  Light bulbs (two groups were able to project to a 
screen that was 5 meters away)"

•  Mirrors"



Let’s Collect Data and 
Create Your Own Model"

•  Think about the model you created when discussing 
Schwarz et al. paper. Use SageModeler, draw the 
links, define relationships, and please add your 
screenshot."

•  If you want to change the idea, let’s focus on water 
quality:"

•  Driving Question: “Why do fishermen need forests?” "

•  For the activity, we will simply focus on: “How can CO
2 

in the air transfer to water?” "



•  Take water samples from the restrooms, and 
bottled waters. Test pH of your sample."

•  Test how increasing the amount of CO2 changes the pH?"

Let’s Collect Data and 
Create Your Own Model"















Create Your Own Model"

•  Revise your initial model or focus on water quality"

•  Question: “Why do fishermen need forests?” "

•  “How can CO2 in the air transfer to water?” "



Conclusion"

•  To overcome “a clear discrepancy between what 
pre-service teachers are taught in their courses 
and how teachers actually use technology in a real 
classroom (Tondeur et al. (2016 p. 135)” our work 
focused on the following suggestion “how 
technology intersects with pedagogical and 
content knowledge (Tondeur et al. (2016 p. 135)”"



Conclusion"
•  To combine different approaches (learning 

technology by design, scaffolding authentic 
technology experiences) we focused on using 
technology as a teaching tool for setting up the 
stage for STEM we focused on using technology as 
a teaching tool for setting up the stage for STEM"

•  When seeking coherence our goal was: “finding 
sensemaking around developing ideas rather than 
focusing on communication of finalized 
ideas” (Scwarz et al., 2009)"



Thanks for listening and 
participating."

"
Questions? "

ibrahim.delen@usak.edu.tr"


