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Purposeful planning is a tool.

Research shows it is effective.

But what exactly should teachers build with this tool?

Differentiated instruction.



Differentiated Instruction

• Student populations are growing more 

diverse

• Accountability movement is growing more 

pervasive

• Constructivist learning approaches are 

prevailing

Teachers must ‘narrowcast’ to students



Example: Denver, CO
• 78,352 students (2009-2010)

o 1.1% American Indian

o 3.5% Asian

o 16.2% Black

o 54.1% Hispanic

o 25.2% White

• 70.45% of students receive free/reduced lunch

• 11.75% of students are gifted/talented

• 24,519 (31%) of student are native English 
speakers 

• Top five languages spoken by students:

o Spanish (29,525 - 40% - includes ELL) 

o Vietnamese, Arabic, Karen, Burmese and Somali



Diverse student populations call for differentiated 

instruction.

However, this differentiation must occur within the 

context of curriculum and standards.

A tool was developed to make this possible:

Curriculum Customization Service



Curriculum Customization Service

• Web-based curriculum planning tool

• Teachers’ ‘one stop shop’ for:

oDigital versions of curricular materials

oDigital resources from DLESE/NSDL

o Educational standards

oWeb 2.0 functionality

• Sharing

• Saving

• Rating

• Tagging









2009-2010 Denver Field Trial

• CCS available to all middle and high school 
Earth science teachers (n = 124)

• 98 teachers logged into the system at least 

once

• 49% user were regular users (3+ sessions per 

month)

• Qualitative data from surveys, interviews, and 
classroom observations

• Quantitative data from surveys and CCS Web 

logs



Learn More About the CCS

• Kirsten Butcher (U. of Utah)

o Tuesday, 11:35a, Hampton Ballroom

o A cognitive interview protocol for assessing 

changes in teacher knowledge 

• Holly Devaul (UCAR & Digital Learning Sciences)

o Wednesday, 9:15a, Hampton Ballroom

o Understanding impact: Results from a district-

wide field trial of the NSDL Curriculum 

Customization Service



Major Research Questions

Keith  Usage Analytics

• What behaviors did teachers exhibit when using the 
CCS?

• How do these behaviors map onto teaching 
practices observed ‘in the wild?’

M. G.  Technology adoption

• How did the CCS impact teachers’ differentiation of 
instruction? 

• How and why did teachers decide to use the CCS?



Usage Analytics



Overall System Use
• 9 months (Aug 31-July 1)

• Aggregate Usage

o ~1400 hours of total usage

o ~3700 unique sessions

o 98 distinct user IDs

• Average Usage

o 22.7 minutes/session

o 1.6 hours/month

o 4.1 sessions/month



Who Used The System?
• 6th and 9th grade Earth Science Teachers

52%

48%

% Activity

6th grade 9th grade

54%

46%

% Users

6th Grade 9th Grade



Demographic Information
• Years Teaching

o 10 years (n=64)

o > 70% female

46%

15%

24%

15%

Age of users

22-34

35-44

45-54

55-64



System Usage Overview
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System Usage : Weekly Usage
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System Usage :

Total Monthly Hours
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System Usage : Frequencies
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System Usage : System UI Areas



System Usage : System UI Areas
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System Usage : NSDL Resources

36% of 
IES

“other” 
usage!



System Usage : NSDL Resources
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Discussion:

Triangulating Usage Analytics

with Other Data Sources



Major Research Questions

Keith  Usage Analytics

• What behaviors did teachers exhibit when 
using the CCS?

• How do these behaviors map onto teaching 
practices observed ‘in the wild?’



Teachers’ Use of CCS
NSDL resources were deeply contextualized vis-à-
vis DPS learning goals

Evaluation survey results (n=84):

• CCS has made it easier for me to find 
interactive resources that support the DPS key 
concepts [for the Earth science curriculum]  
(90% agreed/strongly agreed)

• CCS has helped me teach 
EarthComm/Investigating Earth Systems more 
effectively. (78% agreed/strongly agreed)



Teachers’ Use of CCS
The CCS made it easier for teachers to integrate 
resources into their planning practices.

• The CCS has helped me integrate interactive 
digital resources, such as videos and 
animations, into my instruction with greater 
confidence and frequency (84% of respondents 
agreed)

• The CCS has helped me to include more 
alternate representations of science 
phenomena into my teaching (88% of 
respondents agreed)



Teachers’ Use of CCS
Access to each others’ materials helped teachers 
institutionalize and apply pedagogical 
knowledge and techniques.

• Ability to upload and share is very useful  (84%)

• I look at Shared Stuff for new ideas (96%)

• The CCS has increased my awareness of other 
teachers' practices. (59%)

• The CCS has resulted in DPS teachers sharing 
resources with one another more than ever 
before (48%)



Major Research Questions

M. G.  Technology adoption

• How did the CCS impact teachers’ 
differentiation of instruction? 

• How and why did teachers decide to use the 
CCS?



CCS and Differentiation
Interactive digital resources already are 

valued by teachers because they aid 

differentiation.

• Using interactive resources in the classroom 

enables me to better meet the learning 

needs of students in my classroom. (90%)



CCS and Differentiation
The CCS helped strengthen and enlarge the 
digital resource  differentiation ‘pipeline.’

• Overall, the CCS has helped me to 
differentiate instruction with greater 
CONFIDENCE than I had previously. (75%)

• Overall, the CCS has helped me to 
differentiate instruction with greater 
FREQUENCY than I had previously. (64%)



CCS and Differentiation
Differentiation is a means to an end 

(constructivist instruction). The CCS helped 

achieve this goal.

• The CCS has helped me use inquiry-based 

instruction more effectively in my classroom. 

(57%)

• The CCS has had a positive impact on my 

students' learning. (86%)



Conclusion and Next Steps

• The CCS has been adopted by a significant 

number (>50%) of DPS Earth science 

teachers

• Usage is robust, diverse, and appears to 

achieve project goals of more differentiated 

instruction

• Usage analytics map onto real world 

behaviors



Conclusion and Next Steps

Keith’s next steps:
• Data mining to streamline analysis of teacher 

behaviors

• Quantifying use diffusion

M. G.’s next steps:

• Qualitative case studies describing How? and 
Why? of CCS adoption

• Exploring teachers’ notions about differentiation

• Graduating

• Employment
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