
RITES Effective STEM Teaching

RITES defines effective STEM teaching as creative, responsive instruction that is:

Attentive to learner knowledge base, initally and evolving through a course experience

●  Takes advantage of teaching skills and content at the same time
●  Is inquiry based and student centered
●  Students work collaboratively to construct their own understanding of materials 
●  Students are held accountable to articulate connections
●  Values creative problem-solving and thinking

Rich in the use of inquiry

●  Students “do” science to think as a scientist
●  Effectively mimics the process of discovery
●  Classroom activites link students to the broader understanding of the process of 
    science and students are accountable to explain the connections between  
    activities and understanding 
●  Provides clear links to the “real-world”

Supported by appropriate and efficient technology

●  Uses technology effectively to enhance instruction and learning

Contextualized by synergistic decision-making and curricular design on the part of the 
school programs, schools, districts and states.

●  RITES partnership is a collaborative, interactive involvement by schools, districts, 
    higher education, and state agencies

RITES Theory of Action

●
 
RITES provides models of inquiry in summer short courses and its investigations, 

    following a “knowledge integration” framework.  A modified RTOP is used to measure
    the level of inquiry in the short courses.

●  RITES research actively involves teachers and districts in planning and implementing
   research and evaluation efforts. For example:

    ●
 

Teacher Research-During the PD program, 
        teachers structure their “artifacts” around a 

        teacher-initiated critical question, implement 
       the change, collect student data and reflect 
       on impacts.  

    ●  District Evaluation-Three core districts (urban
       Providence, urban ring Cranston, and suburban
       Chariho) are participating in a case study of 
       impacts, coordinated by the Education Alliance.

● RITES uses classroom research—We structuring  
   the Artifact around a teacher-initiated critical  
   question and ask teachers to collect and reflect on 
   student data. Teachers then share what they learned with other teachers at our
   Spring Conference. Teachers and districts participate in RITES research and 
   evaluation efforts.

● RITES teachers use of educational technology increases opportunities for scientific 
   inquiry; students can learn important concepts earlier and more deeply through 
   guided interaction with computer-based models and tools.

● Content training via professional development enhances teacher effectiveness, 
   confidence and skill levels.

RITES Impact and Its Evidence

RITES partnership is a collaborative, engaging a variety of communities of schools,  
districts, higher education institutions, state agencies and STEM organizations.

Improved Content Knowledge and Understanding of Inquiry Instruction
Pre- and post-curriculum maps show teachers’ improved ability to develop units that 
included more inquiry opportunities and a deeper understanding of content (including 
confronting common misconceptions)

Teacher Engagement around  
Best Practices
Teachers have requested more science 
resources and more professional 
development activities from their 
districts and from RITES.

Increased Classroom Technology Use
IT staffs have a clearer understanding of instructional technology needs; teachers have 
requested more technology from IT staff.

Increased Teacher  
Content Knowledge
Pre- and post-assessments show  
significant learning gains  
from PD short courses.

Increased Teacher Reflection and 
Use of Data to Inform Instruction
Teachers produce an “artifact” from 
classroom data that articulates 
curriculum choices and their impact 
on teaching and student learning.

Developed Lasting Relationships/Partnership 
Research study reported that  higher education 
faculty and teachers’ resource team experience 
was “very positive” and that their participation 
“was a highly valued professional experience.”

Sharing Best Practices Across Districts
Peer-to-peer sharing at school council (teachers) 
and core partner (district personnel) meetings; 
the development of a professional learning 
community across school and district levels.

RITES Challenges

● Collection of NECAP and other student achievement and success data
Solutions: RITES is working to collect this data by developing data sharing agreements 
with core district partners and expects them to be in place by March. RITES is also  
developing a data sharing agreement with RIDE to access data from their new MIS  
as it becomes available.

● Consensus on the definition of inquiry and what it looks like in the classroom
Solutions: RITES’ reformed research team is coordinating effort of partners, faculty, 
participants, and staff to frame a theory of action based on RITES experiences and re-
search base. A draft is expected by July 2012.

● Finding partners in higher education who are committed to institutional change
Solutions: None yet; under discussion with higher education partners.

● Local education reforms (e.g. teacher evaluation) create implementation challenges
Solution: A core districts group formed and meets monthly to direct, prioritize and fa-
cilitate implementation activities at the district level and across districts where possible. 
In late-winter 2012, RITES will hire a graduate student to assist in communications and 
maintenance efforts in all RITES districts.

● Multiple benchmarks across State GSE’s, curricula being re-written while moving to 
common core and national science standards. RI’s planned movement from GSE’s to 
next generation science standards, as yet unwritten, create unease about values for 
teacher practice and their connection to proposed teacher evaluation systems.” 
Solutions: Science and Technology Specialist for the RI Dept of Education is a coPI; 
RITES PI’s sit on state leadership team for developing next generation science stan-
dards;; Newsletters provide information and PLC and School Council provide discussion 
opportunities and peer supports.

● The gap between what experienced teachers want to do and have time to do is wide
Solution: Emerging professional learning community and School Council provide teach-
ers with peer-to-peer discussions and solutions; Core districts group discusses institu-
tional supports and changes to alleviate this tension; Fall and Spring Conferences pro-
vide information and resources.

● Changing standards present unease about looking at teacher practice

● Appropriate use, including effective implementation, of technology
Solution: RITES Technology Liaison collaborates with district technology directors to 
match technology uses to district realities; districts and teachers select technology for 
annual equipment purchases ($700/teacher); Fall and Spring Conferences provide tech-
nological information and models; RITES partnership will develop a 5-year technology 
plan with a draft expected for September 2012.

Bibliography

Learn more about RITES through these documents:
Presented at the NSF MSP LNC Conference, January 2011.
Murray, D.P. RITES: The Road to Rhode Island Student Achievement and Success in Science
Fogleman, J., and D. Byrd. Value-Added Approach to Program Implementation: Using School Factors and Student 
Achievement to Guide the Implementation of Partnership-Based Reforms
Laorenza, E.A., S. Feger, and J. Whitney. Evaluating Short-Term Impacts on Student Achievement: What Does Student 
Motivation and Reflection Tell Us? 

Presented at the Geological Society of America Annual Conference, October 2011.
Gilfert, A.R., K.M. Kortz, D.P. Murray, J. Caulkins, K. Saul. Effects of Technology-Enhanced Inquiry on Middle School 
Students’ Understanding of The Rock Cycle. GSA Abstract 245-12.
Kortz, K.M. Misconceptions of Rock Formation in Middle School Students. GSA Abstract 221-3 (Invited Presentation)

Presented at the American Geophysical Union Annual Conference, December 2011.
Caulkins, J.L., K.M. Kortz, D.P. Murray (2011) Developing Partnerships between Higher Education Faculty, K-12 Science 
Teachers and School Administrators via MSP initiatives: The RITES Model.
Cardace, D. J.L. Caulkins, K.M. Kortz, K. Saul, and L. Schifman (2011) Developing Guided Inquiry On-line Resources for 
the Middle and High School Science Classroom: the NSF-MSP-funded RITES Project.

Framing Effective Teaching in STEM

Discussing the Artifact at the 

 

Spring 2011 Conference

RITES Core Partners: University of Rhode Island; 
Rhode Island College; Chariho, Cranston, Johnston, 
Providence, Westerly, and Woonsocket School Districts. 

Our Supporting Partners: Brown University;  
Community College of Rhode Island; Rhode Island Department of Education; Rhode Island Economic  
Development Corporation; Concord Consortium; Education Alliance at Brown

Education Alliance at Brown University

Knowlton, Fogleman, Reichsman (2011)

Figure 1. Percent of respondents who felt that the Resource Team 
experience was a worthwhile professional experience. (n=21)




