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Introduction 

Two faculty members, a fifth grade classroom supervising teacher in a university laboratory school and a 

university science methods teacher, collaboratively modified the typical university field teaching 

experiences and elementary students’ learning experiences with university students. This pilot effort will 

inform research plans for the next two years. 

Guiding Research Questions 

 1. How will frequent small group engagement and a small teacher to student ratio   

  affect science-based learning outcomes of elementary students? 

 2. How will frequent small group engagement and a small teacher to student ratio affect  

  science-based and pedagogical learning outcomes of participating university elementary 

  education students enrolled in a science teaching methods course? 

Participants  

Participants included one class of fifth grade students (23) enrolled in a public university laboratory 

school and university students (72) enrolled in science teaching methods courses in fall and spring 

teaching methods courses. A few were admitted to the university’s teacher preparation program. 

Teaching experiences prior to this event varied widely. For some, the enrollment in the science methods 

class coincided with their first semester of field teaching opportunities while others planned to complete 

internships the following semester.  

Assumptions for Best Pedagogical Practices 

 1. Using knowledge based, skill based, and assessment based learning objectives to inform  

  lesson planning reflects  best pedagogical practice. 

 2. Emphasizing inquiry-based teaching-learning strategies as informed by the 5-E   

  Instructional Model reflects best pedagogical practices in science education as   

  articulated in reformed science instruction.  

Method 

 Pedagogical Strategies Related to Elementary Students. Three to four elementary students 

participated in each of the flexible heterogeneous groups—a strategy reflecting long-term trends in 

research on effective grouping patterns (Vygotsky, 1962).Elementary learning objectives articulated in 

curriculum, skill levels, and standardized assessments informed the content of lesson plans. Students 
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actively engaged in the learning process involving conversation with one another throughout most of 

the lesson. Most lessons involved participatory activities while cognitively engaging students (Marzano, 

Pickering, & Pollack, 2001). 

Individual accountability (Marzano, Pickering, & Pollack, 2001) occurred during assessment activities. 

Assessment tools included responses to questions reflecting the range of Bloom’s taxonomy. 

Researchers placed an emphasis on higher levels of cognitive engagement. 

 Pedagogical Strategies Related to University Students. The faculty members, as researchers, 

collaborated in developing the resources for lessons. The best practice of implementing inquiry-based 

pedagogy was expected (Goldston, et al., 2013). Posted lessons on the university’s communication 

system provided the science content, and each lesson reflected the 5E format. These were not scripted 

lessons since scripted lessons disempower teachers rather than promote the development of teachers’ 

professional decision-making (Kinchloe, 2005). In many cases, end of the lesson assessment, whether 

formative or summative, informed the next few lessons.  

Each university student received hard copies of the posted lesson materials, student handouts for 

reading, analysis, directions for model building, and similar resources. Meetings with the university 

students just prior to teaching sessions allowed an additional opportunity to discuss lesson components. 

Each class was assigned to teaching two times each week for 4-5 weeks during a semester. Faculty 

members supervised each teaching session. 

Findings 

Elementary students successfully responded to the faculty-developed assessments. Some science 

concepts were retaught as lessons were informed by assessment outcomes. As of this writing, 

quantitative data are being aggregated. Qualitative assessment, as determined by observations of the 

researchers indicated that the elementary students demonstrated a positive attitude toward learning 

science. This positive attitude was evident prior to the study and the study’s structure supported the 

continuation of this disposition. Standardized assessment data will arrive during the coming months. 

The learning outcomes for the university students indicated successful teaching demonstrations in 

implementing inquiry-based learning (95%). Ninety percent of the university students demonstrated 

preparation prior to teaching. Teams performed well—covering those students who were not quite 

prepared as well as they should have been. Final exams indicated high levels of learning science 

information. Qualitative comments indicated that the university students learned how to teach children 

science rather than teaching science to children. Working with the same group of students, most of the 

time, allowed pre-service teachers to reflect on and teach individuals through the lens of 5E lesson 

plans. 

Implications 

 # 1 The frequent team-teaching of small groups, within the context of using objectives as  

 defined and inquiry-based pedagogy, initially appear to support high levels of learning for 

 elementary students and pre-service teachers. Quantitative data will inform future lesson 

 development. 



ACTION RESEARCH: A PILOT INQUIRY THE IMPACT OF MODIFIED PEDAGOGICAL STRATEGIES ON LEARNING 
 

 # 2 Elementary students engaged in critical thinking and problem solving activities—

 enhancing cognitive skills regardless of test score outcomes. Learning and test scores are not 

 synonymous. 

 #3 Assessment of pre-service teachers’ preparation prior to their teaching needs 

 strengthening,  along with enhancing individual accountability while teaching small groups. 

 # 4 Pre-service teachers will become more involved in developing assessments—formative 

 and summative and in reporting the outcomes to students post developing patterns of 

 misconceptions. 

 # 5 The basic design of the pilot study will be used in a two-year research project.  

 

Future Studies 

The basic design of the pilot study will be used in a two-year research project. In anticipation of 

published work, additional preparatory work, prior to beginning research will occur.  
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