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Center for Informal Learning and Schools

Exploratorium — King’s College London — University of California Santa Cruz

Research Portfolio


The Center for Informal Learning and Schools (CILS) is funded to strengthen K12 science education through leadership development and the generation of effective practices and usable knowledge in three domains:  

1. informal learning, 

2. learning in informal science institutions, and 

3. the connections between formal and informal systems of education.

By usable knowledge we mean knowledge that is made relevant and accessible to practitioners working in K12 schools/systems and informal science institutions, as well as to researchers in the learning sciences

Like all NSF-funded Centers for Learning and Teaching, CILS is funded to address the “pressing problems confronting K12 science education.”  In particular, CILS research and programs aim to strengthen K12 science learning through the study of:

Science Learners and Learning in School and Out-of-School Settings

· studying social interaction and conversation among families, groups and individuals from underserved communities, to gain insight on how teaching and learning might be structured to better serve students from diverse cultural backgrounds

· studying scientific argumentation and explanation as it occurs in informal settings, to improve our understanding of how to facilitate effectively student conceptual understanding through classroom discourse

· studying science narratives in informal settings, to better understand effective ways to engage student interest and motivate further learning 

Institutional Transactions between School and Non-School Organizations 

· studying how informal science institutions can help teachers—both highly proficient science teachers, and novices or generalist elementary teachers—build their identities as science-learners and science-teachers, and develop their content and pedagogical skills

· studying how informal science institutions can help students—including both science enthusiasts and science-adverse students—build their identities as science-learners, and develop conceptual understanding of science

Systemic Alliances and Interactions between K-12 and Informal

· studying the current landscape of institutional and systemic collaborations between K12 and informal science education efforts, and identifying the strongest bridging points, and the policy and funding contexts necessary to support them

CILS Research Portfolio

The CILS research portfolio consists of studies that are funded through CILS, either through direct commissions, Postdoctoral Fellow research, or the study and dissertations of doctoral students.  See CILS Research Framework for elucidation of CILS approaches to the questions and practices under study.

As in most efforts to make and support changes in practice and outcomes, CILS operates on several different levels at once, from the micro to the macro. Therefore, CILS studies can look quite different from one another. Some of the studies may involve very close discourse analysis of conversations between individuals in out-of-school settings.  Some of the studies may be large-scale multiple-choice surveys to determine the scope, scale, and focus of activities linking schools with informal science institutions throughout the country.  Some of the studies may examine classroom effects of work between schools and informal science institutions.  Some may examine effects on learning of exhibit design or labels in zoos or aquaria.

The CILS research portfolio has its roots in a variety of disciplines and institutional affiliations, including developmental psychology, science education, mathematics education, organizational change, the natural sciences, and museum education.  

The strength and potential of CILS is that it combines a wide variety of expertise and knowledge, and creates multiple opportunities for people representing these areas to come together to discuss and plan research and program activities.  In particular, graduate and postdoctoral fellows experience a number of structured experiences where these varied viewpoints are present. Through such experiences, individuals will gain a knowledge and expertise that will raise their own competence and capabilities and the potential to contribute to the field in the future.

Brief descriptions of current CILS studies

Science Learners and Learning in School and Out-of-School Settings

Family Interaction and Learning
1. Family interaction and student learning (Developmental Psychology and Education Postdoctoral Researcher Jill Hohenstein, UC Santa Cruz).  The influence of family interactions on children's thoughts about and motivation to learn life sciences in an informal science setting.  Based at the Seymour Marine Discovery Center.
2. Parent influence on children’s participation in learning activities at informal science institutions.  (Developmental Psychology Doctoral Student Amy Dexter, UC Santa Cruz).  This study compares the collaboration and participation of children, from families with differing levels of education, in a social learning activity in informal settings.  Findings of this study would have implications for enhancing classroom participation.

3. Family use of questions in science museums.  (Science Education Doctoral student Molly Loomis)  This study, at the Seymour Marine Discovery and the Monterey Bay Aquarium,  examines how families use questions to support their understanding of biology content in informal settings.  An exploration of the kinds questions that visitors (both traditional and non-traditional) bring to museums and how these questions function in family conversations has implications for museum practice as well as for the study of questioning in schools and other learning environments.
4. Inquiry, interaction and parental education differences. (Developmental Psychology Doctoral Student Debbie Siegel, UC Santa Cruz).  Studying interactions at San Jose Children’s Discovery Museum science exhibits between children and their Mexican descent parents with different levels of education in different contexts to investigate varying interaction styles at home versus in a museum setting. Understanding ways in which equity and inclusion are effectively addressed in the informal setting can be applied to situations in formal education settings.
5. Parents’ attitudes toward science and science reasoning (Developmental Psychology Doctoral Student Araceli Valle, UC Santa Cruz).  Exploring connections between parents' attitudes and beliefs about science, their background in science, and how they use science and scientific reasoning to discuss explanations of everyday events with their children in a home setting. Work takes place in homes and at the San Jose Children’s Discovery Museum.
Mediation, Design and Learning
6. The Bridge Study: Multiple Methodologies (King’s College Postdoctoral Researchers Vickie Deneroff and Lucy Avraamidou; King’s College Doctoral Students Robin Meisner, Saundra Wever Frerichs, and Heather King; UC Santa Cruz Postdoctoral Fellow Lisa Szechter.)  This study, at the London Science Museum, is framed by an exploration of students' agendas and expectations of their visit to the Museum. The research is based on a visitor studies perspective and involves the use of personal meaning mapping methods. The particular focus for the study is the way in which school groups experience the glass bridge exhibit in the Challenge of Materials Gallery.  The nature of students' discourse and meaning-making of the bridge will be examined from a cognitive perspective. A socio-cultural perspective  informs an analysis of the students’ interaction with the bridge and the mediation of this interaction by the students themselves, exhibits and signage.
7. The role of Explainers in supporting scientific discourse.  (Science Education Doctoral student Heather King, King’s College London).  This study, based at the London Natural History Museum, examines the Explainer-student interaction and the support Explainers provide for reflective discourse and scientific inquiry in a hands-on setting.  The study aims to develop theoretical perspectives to inform Explainer interaction with school groups.

8. Enhancing scientific argument and discourse in informal science institutions.  (Science Education Doctoral student Valerie Bontrager, King’s College London.)  This study examines cross-curricular methodologies for mediating ISI-based workshops to encourage scientific discourse.  Methods used will have extensions to classrooms as well as to classroom uses (eg field trips) of ISIs.

9. Museums and Mediation of Science Understandings. (Science Education Doctoral student Rhiannon Crain, UC Santa Cruz).  This study, based at the Seymour Marine Discovery Center in Santa Cruz, examines the role of different forms of mediation, specifically by objects and people, and their influences on science understanding.

10. 
11. 
12. 
13. 
14. 
15. Narrative as a means to communicate science in both formal and informal settings (Postdoctoral Researcher, Lucy Avraamidou, King’s College London). This study examines the role of narrative in communicating science to the public within museum settings and investigates student engagement into viable pedagogical practices with the use of narrative-based materials.

16. Communities of practice (Postdoctoral Researcher Vickie Deneroff, King’s College London).  Communities of practice of museums and schools and how these are mediated by individuals (museum educators) acting as brokers; teacher learning through museum-based professional development

17. Inquiry targeting student misconceptions (Biology Postdoctoral Researcher Steve Ribisi, Exploratorium).  This study develops inquiry activities that address key student misconceptions related to learning cell biology.

18. 
19. Cultural influences in interactive environments (Developmental Psychology Postdoctoral Researcher Leslie Moore, UC Santa Cruz).  Examine differences at exhibits, at the Exploratorium, among visitors with different cultural and educational backgrounds in terms of how they engage in the exhibit and interact with one another.

20. Symbolic representation and interactive learning (Developmental Psychology Postdoctoral Researcher Lisa Szechter, UC Santa Cruz).  Examining understanding of symbolic representations through looking at the role parents play in their children's learning experiences at mathematics exhibits at the San Jose Children’s Discovery Museum.
Institutional Transactions between School and Non-School Organizations 

21. NSDL: Inquiry Teaching Materials (CLT Research Director Sherry Hsi, Exploratorium).  This study, based at the Exploratorium, examines effective ways to make online digital materials (photos, activities, videos, etc) available and accessible to teachers for classroom use and lesson design.
22. Effective Pre- and Post-Field Trip Materials.  (Science Education Doctoral Student Jennifer DeWitt, King’s College London).  This study at the London Science Museum examines teacher and student needs for field trips and effective ways of designing materials to meet those needs.

23. Interactive exhibits and student learning.  (Science Education Doctoral Student Robin Meisner, King’s College London).  This study at the London Science Museum examines the nature of children’s activity, participation and collaboration engendered by interactive exhibits.  And how these behaviors enhance science learning.  Study will have implications for design of exhibits that effectively support student learning.

24. Role of Museums in Teacher Professional Development (Science Education Doctoral Student Saundra Wever Frerichs, King’s College London).  This study examines the role of museums in supporting teachers through professional development.  The study focuses on describing museums-based professional development and its relationship to teacher beliefs about science teaching and learning.

25. Technology mediation of informal and formal environments (Postdoctoral Researcher, Lucy Avraamidou, King’s College London). This study takes place within school classrooms and at the London Zoo and examines the ways in which a web-based environment (Zoo-Wise) focused on animal conservation supports science learning, learning about the nature of science and the work of scientists.

Systemic Alliances and Interactions between K-12 and Informal

26. Museum-School Landscape Study (Research Associate Doreen Finkelstein, Exploratorium).  A survey of over 3,000 informal science institutions around the country to determine the extent and nature of their collaborations with schools and districts. Updates the 1995 IRA study.

27. Teacher perceptions of museums (Research Associate Doreen Finkelstein, Exploratorium).  Interviews with teachers in four cities to determine how they perceive the role of museums in relationship to their own needs in the classroom.

28. Museum-Schools Study (Exploratorium).  This study examines the founding and design principles of museum schools from around the country and how these principles play out in day-to-day school and student activities.

29. ISIs at the Table (Exploratorium).  This study documents the role of informal science institutions that are an integral part of district or regional science education reform efforts. 

