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Background & IncentivesBackground & Incentives
CETP-PA Conference at Millersville
– Emphasis on inquiry-based learning & assessment

Addressing the PDE, NCATE, INTASC 
Standards for Secondary Ed. Programs at LHU 
in the context of Reflective Decision Maker 
model
– What to teach
– How to teach
– Caring communications
– Self assessment



Set GoalsSet Goals

To develop a course-model where I could 
incorporate some of the standards and 
assessment issues in laboratory exercises
To get students feedback on course 
content
To collect artifacts as assessment tools



Approaches TakenApproaches Taken

Prepared inquiry-based labs for a newly 
developed geology honors course –
Earth Resources & Environment
Selected a traditional geology lab course--
Earth Science with similar level and 
content for comparison
Selected four lab topics that are common 
to both courses for students evaluation



Selected Lab TopicsSelected Lab Topics

Minerals
Rocks
Soils
Topographic Maps



How were the How were the laboratorieslaboratories different?different?
Earth Science

-Large student population 
(115 in lecture, max of 26 
in lab)

-Used a commercial lab 
manual

-General Education students
-Labs  taught by several 

faculty members
-No field trips
-No research assignments

Earth Resources & Env.
-Small student population (9 

students)
-Designed all laboratory 

exercises
-Students with above average 

GPA (Honors or 3.2)
-Lecture & lab by same 

instructor
-Two field trips

1) an AMD remediation site
2) a proposed CAFO site

-Term paper & presentation 
with peer evaluation of 
presentation  using a rubric



How were the How were the mineralsminerals labs different?labs different?

Earth Science
-Identified 14 common 

minerals
-Learned their chemical & 

physical properties
-Listed some of the uses of 

minerals from the text 
and manual

Earth Resources & Env.
- Identified 20 minerals 
- Learned their chemical & 

physical properties
-Researched both on-line and 

in library their uses 
-Wrote an investigative report 

on a mineral of student’s 
choice



How were the How were the rocksrocks labs different?labs different?

Earth Science
- Identified 18 common 

igneous, metamorphic, 
and sedimentary rocks

-Learned terms used to 
describe textures

Earth Resources & Env.
-Identified 34 common igneous, 

metamorphic, and 
sedimentary rocks

-Examined 10 sites on campus 
where rocks are used

-Designed a project plan, 
detailing uses of rocks, cost, 
and sources of rocks for the 
project



How were the How were the soilssoils labs different?labs different?

Earth Science
- Examined three different 

soil samples
-Determined their porosity 

& permeability
-Studied relationships 

between soil types and 
infiltration-runoff

Earth Resources & Env.
-Collected soil samples 

outdoor 
- Described various soil 

horizons
-Identified soil textures
-Determined nutrient levels 

and suitability for 
different crops



How were the How were the topographic mapstopographic maps labs labs 
different?different?

Earth Science
-Studied map scales, 

lat/long, relief, gradient, 
profiles

-Constructed a simple 
contour map using given 
spot elevations

-Used maps to study 
landforms

Earth Resources & Env.
-Studied map scales, lat/long, 

relief, gradient, profile
-Used an architectural model 

of LHU and selected a 
suitable location for a new 
dorm

-Collected elevation data to 
construct contour maps and 
topographic profiles



Field Trips & Hands-on Labs in Earth Resources & Env.
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Student Evaluations of the Labs



Student Evaluations (continued)
What Was the Best Part in Lab?
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Over All Evaluation of Labs (E-Sci)
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Student Evaluations (continued)



Evaluation Rubric



Student’s Article in Honors Newsletter



What Standards Were Covered What Standards Were Covered 
in the Inquiryin the Inquiry--based Course?based Course?
INTASC:INTASC:
Standard 1.   Content Pedagogy
Standard 4.   Multiple Instructional Strategies
Standard 5:   Motivation and Management
Standard 8:   Assessment
Standard 9:    Reflective Practice
Standard 10:  School & Community Involvement



What Standards Were Covered What Standards Were Covered 
in the Inquiryin the Inquiry--based Course?based Course?
NSTA:NSTA:
Standard 1:  Content
Standard 3:  Inquiry
Standard 7:  Social Context
Standard 8:  Assessment



What Standards Were Covered What Standards Were Covered 
in the Inquiryin the Inquiry--based Course?based Course?
PDE:PDE:
Standard I.B.C.H.I:  Knowing the 
Content

-Interaction among lithosphere, hydrosphere, and 
biosphere

-Physical Geology
-Environment, natural resources & social context
-Scientific instrumentation & technology



What Have We Learned?What Have We Learned?

CONCLUSION:CONCLUSION: Students learn more from 
an inquiry-based course that has hands-on 
labs and that relates to everyday life

Evidence: Evidence: 
a) Better student evaluations
b) Survey results
c) Written comments and newsletter article



Where Should We Go From Here?Where Should We Go From Here?

Apply similar approach to other courses
Make changes in laboratories (e.g. rocks, 
topographic maps) for the honors course 
to incorporate students’ concerns
When and if possible, organize field trips 
and hands-on exercises for other courses
Collect more artifacts for assessment 
purposes



THANK YOUTHANK YOU

Md. Khalequzzaman
Department of Geology & Physics
Lock Haven University
Lock Haven, PA 17745
Phone: (570) 893-2075
e-mail:  mkhalequ@lhup.edu
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