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What is Experiment Centric Pedagogy (ECP) ?

• A teaching technique that utilizes hands-on-activities through 
an inexpensive, safe, and portable electronic instrumentation 
system that can be used in classrooms and student 
laboratories to teach STEM concepts. 

• ECP is a valuable STEM teaching approach, because using 
electronic instrumentation to make scientific measurements 
is common in all STEM disciplines.
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This is the way I have been looking 
at what ECP is … The Experiment 
circle is just as important as the 
others … The learning process can 
start at any point. 

There are many 
different ways of 
looking at ECP –
please share yours 
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Research Questions

1. Does the Experimental Centric Pedagogy (ECP) 
enhance student learning, motivation and 
curiosity beyond the field of electrical 
engineering?

2. How do the different STEM fields integrate and 
customize the Experimental Centric Pedagogy 
to meet the learning objectives of coursework 
within their disciplines?

3. Does an Experimental Centric Pedagogy 
increase the engagement of undergraduate 
students in their STEM learning and lead to 
measurable and lasting learning gains?

4. How does the implementation of the 
Experimental Centric Pedagogy impact students’ 
learning in the various STEM fields?



Objectives

To provide workshops at which STEM faculty will learn how to use ECP as an active learning 
pedagogy

To integrate ECP into multiple STEM disciplines and in various settings, such as in traditional 
classrooms and teaching laboratories, and at home use by students.

To measure student success outcomes resulting from the use of ECP. Student success will be 
measured by academic performance as well as retention and graduation rates.

validated instruments will be used to measure key constructs associated with student success, 
such as motivation, epistemic and perceptual curiosity, engineering identity, and self-efficacy.

To demonstrate positive impacts on more than 1,000 STEM students, a considerable 
proportion of whom are from groups historically underrepresented in STEM.
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Chemistry Lab: 
Potentiometry Acid/Base 

➢A pH value is a number that illustrates the 
acidity and basicity of a solution. 

➢This value ranges between 0 and 14. With 
values between 0 and 7 indicating an acidic
solution while values between 7 and 14 
indicate a basic solution

➢ A solution with a pH value of exactly 7 is 
considered a neutral solution for example 
pure water. 

Figure 1 is a typical example of a pH scale 
according to some of the most common used 
grocery items. 
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Chemistry Lab: Thermochemistry 
Exothermic/Endothermic reactions

Thermochemistry can be considered a branch of 
thermodynamics which focuses on the study of heat given off 
or absorbed in a chemical reaction.

When a solid dissolves in water, the process always has an 
energy change associated with it.
main purpose of Thermochemistry experiment is to measure the 
specific heat capacity of a metal, the heat of solution and the heat 
of neutralization of various reactions.

Chemicals:

calcium chloride, CaCl2

sodium chloride, NaCl

ammonium chloride, NH4Cl



Experiment set-up
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Total heat 
energy

The total heat energy (Q) released 
into or absorbed from the reservoir 
can be calculated from the 
temperature change and the total 
mass of water present, according to 
the following relationship.

Q = m c ΔT

With:

m = mass of the water

∆T = T final –T initial = Temperature 
change

C =  specific heat



Observation Results

THE CLASSROOM OBSERVATION 
PROTOCOL FOR UNDERGRADUATE STEM 

(COPUS)

FACULTY EFFECTIVENESS RUBRICS 
VIRTUAL AND FACE TO FACE



The Classroom 
Observation 
Protocol for 
Undergraduate 
Courses 
(COPUC)

1. Students are Doing

• L Listening to instructor/taking notes, etc.

• Ind Individual thinking/problem solving

• CG Discussing questions in a group of two or more students (breakout room)

• WG Working in groups on worksheet activity (breakout room)

• OG Other assigned group activity, such as hands-on activities with ECP device(Students must have the device)

• AnQ Student answering a question posed by the instructor with the rest of the class listening 

• SQ Student asks a question

• WC Engaged in whole class discussion by offering explanations, opinion, judgment, etc. to whole class, often 

facilitated by instructor 

• Prd Making a prediction about the outcome of a demo, outcome, experiment, or activity

• SP Presentation by student(s)

• TQ Test or Quiz

• W Waiting (instructor late, working on fixing AV problems, instructor otherwise occupied)

• O Other- explain in comments 

2. Instructor is Doing

• Lec Lecturing (presenting content, deriving results, presenting a problem solution, etc.)

• RtW Real-time writing on whiteboard, document projector, etc. (often checked off along with Lec)

• FuF Follow-up Feedback on question or hands-on activity to entire class

• PQ Posing questions to students (non-rhetorical)

• AnQ Listening to and answering student questions with entire class listening 

• MG Moving through class guiding ongoing student work during active learning task

• 1o1  One-on-one extended discussion with one or a few individuals not paying attention to the rest of the class 

(can be along  with MG or AnQ)

• D/V Showing or conducting a demo, experiment, simulation, video, or animation

• Adm Administration (assign homework, return tests, etc.)

• W     Waiting when there is an opportunity for an instructor to be interacting with or observing/listening to 

student or group activities and the instructor is not doing so

• O      Other – explain in comments 



Figure 1: observation 
results of traditional 
teaching class without ECP 
TOOLS



• Figure 2: observation 
results of traditional 
teaching class using ECP 
TOOLS
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Observations

The class session was quite interesting since student were very 
curious and attentive to the demonstration part of the class. 

Interaction between students and instructor was effective although 
less than the hand-on, due to their nonparticipation to the demo 
and time constraint since the instructor lectured for the first half of 
the class and complete the session by a demonstration using ECP 
Tools.

Professor was asking question to the students to make them 
participate. 

In addition, they do turn on their camera during class to allow the 
Professor to see if they were listening carefully to the lesson taught



Figure 3: observation results of 
traditional teaching class 
without ECP TOOLS



Figure 4: observation results of traditional 
teaching class with ECP TOOLS
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Observations

The observation was based on the 
last 50 minutes of the session where 
students were able to perform the 
experiment on their own. 

The instructor of the class gave a clear 
instruction on the experiment. 

The students were listening to the 
instructor and following the 
instructions to carry out the lab 
experiment at their places.

Overall, the session was very 
interactive.   
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Results of the Motivated Strategies for Learning 
Questionnaire Manual:  Spring 2021



Curiosity Scale-Spring 2021 “Chemistry”



Curiosity Scale-Spring 2021 “ALL STEM”



Results of the Motivated Strategies for Learning 
Questionnaire Manual:  Spring 2021

Curiosity Scale 



Posttest-Open ended 
responses

Please describe your class experience of 
using analog devices (Analog Devices (M1k-
ADALM 1000 or M2K- ADALM 2000 or phone 
apps). It may be related to experiment topic 
that you enjoyed, or your interest and 
curiosity/challenges or something other)





Conclusion

Chemistry department successfully 
implement hand on lab and virtual lab this 
Spring 2021 using M1K analog devices. 

Results obtained during the classroom 
observations demonstrate that students 
were dynamically engaged and curious 
during the implementation and they surely 
have gain in knowledge on the subject of 
pH and Thermochemistry 



QUESTIONS?

THANK YOU 


