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INTRODUCTION 
 

The University of Florida Unites Teachers to Reform Education in Science project  

(U-FUTuRES) aims to support middle school science teachers in transforming their science 

teaching practices to ensure growth in middle school students’ science subject matter knowledge 

and science process skills.  To this end, U-FUTuRES is preparing two cohorts of middle school 

Science Teacher Leaders (STLs) in partner districts who will: (1) implement the inquiry-based 

Investigating and Questioning our World through Science and Technology (IQWST) curriculum 

in their own classrooms, (2) design and facilitate professional development workshops to support 

the implementation of IQWST among other teachers in their districts, and (3) provide ongoing 

support for IQWST in the form of one-on-one coaching and professional learning communities 

(PLCs) for science teachers in their schools.   

 

A major element of the U-FUTuRES project is the Science Teacher Leadership Institute (STLI), 

a job-embedded graduate program co-facilitated by University of Florida College of Education 

and University STEM partners.  The two-year institute is comprised of a series of graduate-level 

courses and cadre meetings focused on science teaching, science content, and school leadership.  

At the conclusion of the STLI, STLs design and implement a teacher inquiry research project and 

write up their findings.  The first cohort of STLs (17 teachers from 10 partner districts) 

completed the STLI in May 2014.  The second cohort of STLs (18 teachers largely from an 

eleventh district
1
) completed the STLI in May 2015. 

 

The U-FUTuRES project is also supporting districts in their strategic planning for transformed 

middle school science teaching.  In addition to working directly with representatives in the 

partner districts, the project has implemented a District Leadership Development Series (DLDS) 

intended to aid districts in planning for and implementing science reform. 

 

 

Description of the Evaluation  
 

Horizon Research, Inc. (HRI) is conducting the external evaluation of U-FUTuRES.  HRI’s role 

is two-fold: first, to give formative feedback on the quality of project activities that informs mid-

course corrections; and second, to provide summative evidence of the impact of U-FUTuRES on 

science instruction in partner districts/schools.  In Year Four, the external evaluation primarily 

focused on formative feedback, guided by the following questions: 

 

1. To what extent are the STLI courses likely to prepare STLs to: (a) purposefully and 

effectively implement the IQWST curriculum materials, and (b) support other 

teachers in their districts in using the IQWST materials? 

 

2. To what extent does the project’s ongoing support for STLs enable them to take on 

leadership roles within their schools?   

                                                 
1
 Fifteen Cohort 2 participants are from this eleventh district.  The other three Cohort 2 participants are from districts 

represented in Cohort 1. 
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3. What is the nature of STLs’ leadership work with other teachers? 

 

4. What is the extent/quality of STLs’ work with other teachers? 

 

5. What are the impacts of STLs’ leadership work? 

 

6. What is the quality of the guidance the project is providing to districts in support of 

creating a sustainable approach to transforming middle school science teaching? 

 

To address these questions, HRI conducted the following activities.  (All evaluation instruments 

are included in Appendix A.) 

 

 Observed four online STLI courses (Science Teacher Leadership for Instructional 

Reform, Ways of Knowing and Learning Science, Masters Project in Lieu of Thesis–

Part 1, and Masters Project in Lieu of Thesis–Part 2); 

 

 Observed two full days of the face-to-face Biological Science for Middle School 

Teachers course;  

 

 Administered surveys to STLs at three time points (spring 2014, summer 2014, and 

spring 2015) focused on their perceptions of course quality, understanding of and 

preparedness to implement IQWST, and preparedness to serve in leadership capacities.  

The spring 2014 survey was completed by 17 of 18 participants (94 percent) and the 

summer 2014 survey by 16 of 18 participants (89 percent).  Because the spring 2015 

survey is currently being administered, these data are not included in this report; 

 

 Conducted classroom observations and post-observation interviews with five STLs 

teaching IQWST lessons;
2
 

 

 Observed all three days of the face-to-face IQWST professional development 

workshops led by Cohobrt 2 STLs; 

 

 Administered an online PLC log to gather information about the nature of PLC 

meetings facilitated by STLs in their schools
3
; 

 

 Administered a survey to all middle school teachers of science in U-FUTuRES 

partnering schools focused on their use of IQWST; understanding of the content and 

structure of IQWST; perceptions of preparedness to teach IQWST; extent and nature 

                                                 
2
 A purposive sample of Cohort 2 teachers was selected based on their schools’ proximity to each other (which 

allowed HRI to observe several teachers in a relatively short timeframe).  Six STLs were contacted and of these, 

four agreed to participate.  Two additional STLs were contacted and both agreed to participate, but in one case, the 

teacher’s schedule did not allow for an observation in the specified timeframe. 

 
3
 As data collection is still in progress, these data are not included in this report. 
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of support for science instruction received from STLs; and factors affecting their 

science instruction;
4
 and 

 

 Attended a DLDS meeting involving school and district administrators from the 

various partner districts. 

 

This report is divided into two main sections.  The first section provides findings on the quality 

and impacts of STL preparation.  The second section examines the project’s efforts to support 

partner districts in a creating a sustainable approach to transforming middle school science 

instruction.  The report concludes with a summary and recommendations. 

 

 

PREPARATION OF MIDDLE SCHOOL SCIENCE TEACHER LEADERS 

 

A major component of the U-FUTuRES project has been the development and implementation 

of a two-year institute intended to develop the knowledge and skills of STLs, both as teachers 

and as leaders.  This section of the report will examine the quality and impacts of the STLI in 

these areas. 

 

 

Quality of the STLI 

 
From January 2014 to May 2015, Cohort 2 participated in five STLI courses focused on 

developing knowledge and skills for teaching and/or leadership, including one course intended to 

deepen teachers’ understanding of biology content in the IQWST materials.  (See Figure 1.)   

 

 
Cohort 2 STLI Course Sequence: January 2014–May 2015 

2014 2015 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May 

Science Teacher 

Leadership for 

Instructional Reform  

             

    Ways of 

Knowing 

and 

Learning 

Science  

           

      Biological 

Science for 

Middle 

School 

Teachers  

         

        Masters Project in Lieu of 

Thesis Part 1 

Masters Project in Lieu of  

Thesis Part 2 

Figure 1 

 

 

                                                 
4
 As data collection is still in progress, these data are not included in this report. 
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At the end of the spring 2014 and summer 2014 semesters, STLs were asked to complete 

questionnaires that collected information about their perceptions of the quality of the STLI 

courses.  Subsets of questionnaire items focused on STLs’ perceptions of course quality were 

combined into three composite variables
5
 as shown below:  

 
Composite: Content Accessibility 

 Interactions with the course instructor(s) helped me understand the course material better. 

 The content of the course was interesting to me. 

 I usually understood the content/information being taught in the course. 

 The course was relevant to my classroom instruction. 

 

Composite: Logistical Issues and Clarity of Course Requirements 

 The goals of the course were made clear. 

 The course work requirements were made clear. 

 The course work requirements were realistic. 

 The course grading system was made clear. 

 I was kept informed of my grades in the course. 

 

Composite: Participant Interactions and Course Culture 

 Interactions with the course participants helped me understand the course material better. 

 I found the [online/class] discussions interesting. 

 The [online class atmosphere/atmosphere of the class] encouraged me to make contributions to the 

discussions. 

 

Additionally, the questionnaires collected participants’ perspectives on the effectiveness of the 

courses relative to the course goals, and the most/least useful aspects of the courses.  The 

findings from these questionnaires for each course are described in the following sections. 

 

Science Teacher Leadership for Instructional Reform Course 
During the spring of 2014, Cohort 2 STLs participated in the Science Teacher Leadership for 

Instructional Reform course.  The course focused on the unique needs of adult learners, utilizing 

principles of coaching, and facilitating lesson study within a professional learning community.  

As part of this course, participants were expected to read articles, contribute to discussion 

forums, and write weekly reflective journal entries.  Participants were also required to complete 

two projects: (1) a “Coaching Cycle Project” in which they helped a teacher at their school teach 

an IQWST lesson; and (2) a “Science Teacher Leadership Platform and Proposal” in which they 

described their philosophy of teacher leadership and detailed the necessary supports to fulfill 

their roles as STLs in their schools. 

 

In this iteration of the course, a “first-responder” approach was incorporated into the discussion 

forums in order to address participants’ ongoing dissatisfaction with discussion forums across 

STLI courses (e.g., usefulness, time required).  In this approach, all forum postings for a given 

week were moderated by a single participant.  In addition, the course was revised to incorporate 

teaching strategies that align with what is known about how people learn.  Specifically, 

                                                 
5
 Composite variables have the advantage of being more reliable than individual questionnaire items.  Each 

composite variable has a minimum possible score of 0 and a maximum of 100.  The scale reliabilities for each 

composite are shown in Appendix B.   
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participants were asked to respond to “prior knowledge” and “sense making” questions in 

reflective journals.  For example: 

 

Prior Knowledge: What do you think a PLC is?  What do you think a PLC isn’t?  How is 

your school/district implementing PLCs?  Are they working? 

 

Sense Making: Given what you’ve learned in this module, what do you aspire to have as 

a part of your PLC?  What supports do you need to make that happen (from the school, 

district, colleagues, etc.)? 

 

STLs were asked to provide feedback on this course in a number of areas.  The composite mean 

scores for the Science Teacher Leadership for Instructional Reform course can be seen in Table 

1.  The frequency distributions for individual items in the composites are provided in Tables 2–4. 

   

 

Table 1 

Composite Mean Scores for the  

Science Teacher Leadership for Instructional Reform Course  

 N Mean 

Standard 

Deviation 

Content Accessibility 17 87.75 17.46 

Logistical Issues and Clarity of Course Requirements 16 74.58 17.33 

Participant Interactions and Course Culture 17 77.12 18.59 

 

 

Table 2  

STLs’ Perceptions of Content Accessibility of the 

Science Teacher Leadership for Instructional Reform Course 
 Number of Respondents  (N = 17) 

Disagree 

Somewhat 

Disagree 

Somewhat 

Agree Agree 

This course was relevant to my work as a science teacher 

leader. 0 0 2 15 

I usually understood the content/information being taught 

in the course. 0 0 4 13 

The content of the course was interesting to me. 0 1 3 13 

Interactions with the course instructor(s) helped me 

understand the course material better. 1 3 5 8 
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Table 3  

STLs’ Perceptions of Logistical Issues and Clarity of Course 

Requirements for the Science Teacher Leadership for Instructional Reform Course 
 Number of Respondents  (N = 16) 

Disagree 

Somewhat 

Disagree 

Somewhat 

Agree Agree 

The goals of the course were made clear. 0 1 2 13 

The course work requirements were realistic. 0 2 5 9 

The course work requirements were made clear. 1 5 4 7 

I was kept informed of my grades in the course. 2 1 8 6 

The course grading system was made clear. 1 5 7 4 

 

 

Table 4 

STLs’ Perceptions of Participant Interactions and Course Culture  

for the Science Teacher Leadership for Instructional Reform Course 
 Number of Respondents  (N = 17) 

Disagree 

Somewhat 

Disagree 

Somewhat 

Agree Agree 

Interactions with the course participants helped me 

understand the course material better. 0 1 5 11 

The atmosphere of the class encouraged me to make 

contributions to the discussions. 0 3 6 8 

I found the online discussions interesting. 0 2 12 3 

 

 

Both the composite means and individual item frequencies suggest that STLs’ perceptions of the 

quality of the Science Teacher Leadership for Instructional Reform course were positive in 

several areas.  For instance, 15 of the 17 STLs agreed that the course was relevant to their work 

as a science teacher leader.  Additionally, 13 each agreed that they understood the content in the 

course, that the content was interesting, and that the course goals were made clear.  However, 

there was some dissatisfaction as less than half agreed that the work requirements were clear, 

that they were kept informed of their grades in the course, or that the grading system was clear.  

Further, only 3 of 17 agreed that the online discussions were interesting, indicating that 

additional improvements to the forums may be needed.   

 

STLs were also asked about the extent to which the Science Teacher Leadership for Instructional 

Reform course was effective in developing their understanding in a number of areas addressed 

by the course.  As can be seen in Table 5, despite issues previously noted, most participants 

indicated that the course was very effective at developing their understanding of the needs of 

adult learners (14 of 17), research-based characteristics of effective PLCs (14 of 17), and the role 

of lesson study within a PLC (13 of 17).  Conversely, only about half rated the course as very 

effective at developing their understanding of how to use student work samples and other forms 

of data in a PLC, and how to observe without evaluating.  It should be noted that these are the 

same areas in which Cohort 1 STLs indicated that the course was less than effective during the 

spring of 2013, suggesting areas where the course can be improved and where current STLs 

would benefit from additional support.  
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Table 5 

STLs’ Perceptions of the Effectiveness of the Science Teacher Leadership for 

Instructional Reform Course for Developing their Understanding of Aspects of Leadership 
 Number of Respondents  (N = 17) 

Not at All 

Effective 

Somewhat 

Effective 

Fairly 

Effective 

Very 

Effective 

The needs of adult learners that are critical to facilitating 

teacher professional learning (e.g., in control of their 

learning, immediate utility, focus on issues that concern 

them) 0 0 3 14 

Research-based characteristics of effective PLCs (e.g., 

shared values and vision, collaborative culture, focus on 

examining outcomes to improve student learning) 0 0 3 14 

The role of lesson study within a PLC 0 1 3 13 

Research-based best practices for teacher professional 

learning (i.e., content focused, active, aligned, sustained, 

collaborative, job-embedded, supported) 0 0 5 12 

     

The 7 principles of coaching (i.e., equality, choice, voice, 

dialogue, reflections, praxis, and reciprocity) 0 0 6 11 

How to examine the school context to determine the next 

steps for science PLC endeavors 0 3 3 11 

The four domains of teaching where coaching can impact 

practice (i.e., classroom management, content planning, 

instruction, assessment for learning) 0 0 7 10 

How to use student work samples and other forms of data 

in a PLC 0 3 4 9 

How to observe without evaluating 0 1 7 8 

 

 

Interestingly, when asked about the effectiveness of the course in developing their leadership 

abilities, STLs’ responses appear somewhat less positive than those for developing their 

understanding of leadership.  (See Table 6.)  Less than half agreed that the course was very 

effective at developing their abilities to lead lesson study with science teacher colleagues within 

the IQWST curriculum (8 of 17), facilitate a PLC (7 of 17), or use student work samples and 

other forms of data in a PLC (6 of 17). 
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Table 6 

STLs’ Perceptions of the Effectiveness of the Science Teacher Leadership  

for Instructional Reform Course for Developing their Leadership Abilities 
 Number of Respondents  (N = 17) 

Not at all 

Effective 

Somewhat 

Effective 

Fairly 

Effective 

Very 

Effective 

Coaching science teacher colleagues (e.g., using the 7 

principles of coaching, focusing on difficult instructional 

techniques) 0 1 7 9 

Leading lesson study with science teacher colleagues 

within the IQWST curriculum (e.g., focusing on 

instructional practices and/or instructional techniques 

embedded in the materials) 1 2 6 8 

Facilitating a PLC (e.g., using the characteristics of 

powerful professional learning to design/lead meetings, 

focusing meetings on student work) 0 2 8 7 

Using student work samples and other forms of data in a 

PLC (e.g., using student work samples as evidence for 

what students are learning, and/or the effectiveness of 

instructional materials and strategies) 1 2 8 6 

 

 

In an open-ended question about the most useful aspects of the course, the most common 

responses, noted by 11 of the 17 participants who provided an answer, was in relation to learning 

about and practicing coaching.  In the words of two: 

 

I benefitted from the coaching advice. The course brought about much introspection with 

regards to my interaction with my colleagues. 

 

Practice coaching was helpful to see areas I am good at and areas I need to improve on. 

 

Eight participants also mentioned the opportunity to learn about implementing PLCs as a useful 

aspect of the course.  For example: 

 

Learning about how to implement a PLC was very helpful for what I am expected to do in 

the near future. 

  

Conversely, participants were asked what they might change about the course.  Of the 15 

participants who provided an answer, 8 suggested changes to how the course was graded.  Two 

wrote: 

 

I feel the grading rubrics were less than adequate for the expectations of assignments and 

could have been a more detailed template of what was expected.  Some examples of work 

were either incomplete or misleading. 

 

I feel that too much weight was given to the major assignments and not enough to the 

discussion.  The course was about collaboration.  I feel our group provided excellent 

insights into the readings.  I benefitted much more from discussions than the assignments 

that determined my grade! 
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Although project leaders attempted to address problems with the online discussion forums, three 

participants suggested additional changes to this part of the course.  For instance: 

 

I would like the discussion forum to be more engaging and related to teaching practices.  

Each module was spread out over two weeks, and the discussions required adding 

content daily or every other day. 

 

The facilitator of discussions did not work.  The groups were too small so there was not 

enough “action” on the thread.  I found that difficult to complete my requirements. 

 

Ways of Knowing and Learning Science Course 

During the summer of 2014, Cohort 2 STLs participated in the Ways of Knowing and Learning 

Science course, which focused on strategies for and barriers to providing equitable access for all 

middle school students to an inquiry-based science education.  As part of the course, participants 

engaged in several cultural awareness/diversity activities, such as writing an auto-ethnography as 

a way to identify personal cultural experiences and influences, conducting a case study of a 

student that they observed struggling to learn scientific concepts, and dissecting the IQWST 

materials to cite evidence of the support strategies for creating inclusive middle school 

classrooms. 

 

The composite mean scores for the Ways of Knowing and Learning Science course can be seen 

in Table 7.  The frequency distributions for individual items in the composites are provided in 

Tables 8–10. 

 

 

Table 7 

Composite Mean Scores for the  

Ways of Knowing and Learning Science Course (N = 16) 

 Mean 

Standard 

Deviation 

Content Accessibility
†
 61.46 15.48 

Logistical Issues and Clarity of Course Requirements 56.67 20.66 

Participant Interactions and Course Culture 41.67 26.76 
†  The reliability for this four-item composite was low (Cronbach’s Alpha = 0.473), indicating the composite may not be 

measuring the intended construct.  Therefore, these results should be interpreted with caution. 

 

 

Table 8  

STLs’ Perceptions of Content Accessibility of 

the Ways of Knowing and Learning Science Course 
 Number of Respondents  (N = 16) 

Disagree 

Somewhat 

Disagree 

Somewhat 

Agree Agree 

I usually understood the content/information being taught 

in the course. 0 1 5 10 

This course was relevant to my classroom instruction 0 2 10 4 

The content of the course was interesting to me. 2 4 9 1 

Interactions with the course instructor(s) helped me 

understand the course material better. 5 4 7 0 
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Table 9 

STLs’ Perceptions of Logistical Issues and Clarity of 

Course Requirements for the Ways of Knowing and Learning Science Course 
 Number of Respondents  (N = 16) 

Disagree 

Somewhat 

Disagree 

Somewhat 

Agree Agree 

The course work requirements were realistic. 0 1 10 5 

The goals of the course were made clear. 2 2 8 4 

The course work requirements were made clear. 2 2 8 4 

The course grading system was made clear. 1 6 7 2 

I was kept informed of my grades in the course. 6 6 4 0 

 

 

Table 10 

STLs’ Perceptions of Participant Interactions and 

Course Culture for the Ways of Knowing and Learning Science Course 
 Number of Respondents  (N = 16) 

Disagree 

Somewhat 

Disagree 

Somewhat 

Agree Agree 

Interactions with the course participants helped me 

understand the course material better. 3 1 9 3 

The online class atmosphere encouraged me to make 

contributions to the discussions. 5 5 6 0 

I found the online discussions interesting. 6 5 5 0 

 

 

STLs expressed substantial dissatisfaction with the quality of the Ways of Knowing and 

Learning Science course.  For example, only 4 of 16 agreed that the course was relevant to their 

classroom instruction, and only one agreed that the content of the course was interesting.  

Additionally, no participants agreed that interactions with the course instructor helped them to 

understand the course material better, that the online discussions were interesting, or that the 

online class atmosphere encouraged them to make contributions to the discussions.  Participants 

were also dissatisfied with the coursework and grading system.  Only four agreed that the goals 

and course work requirements were made clear; two agreed that the course grading system was 

made clear; and none agreed that they were kept informed of their grades in the course.  

Interestingly, these data are in stark contrast to Cohort 1 STLs’ perceptions of the Ways of 

Knowing and Learning Science course during the summer of 2013, with most Cohort 1 

participants indicating that they were generally satisfied with the quality of the course. 

 

STLs were also asked about the extent to which the Ways of Knowing and Learning Science 

course was effective in developing their understanding in a number of areas addressed by the 

course.  As can be seen in Table 11, less than half of participants indicated that the course was 

very effective in any of these areas.  In particular, only one-quarter indicated that the course was 

very effective in developing their understanding of the differing abilities of middle school 

science learners, the importance of cultural competency, and barriers to creating an inclusive 

middle school science classroom.  Once again, Cohort 2 STLs’ impressions of the efficacy of the 

course were vastly different from those of Cohort 1, as most Cohort 1 participants indicated that 
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the summer 2013 Ways of Knowing and Learning Science course was very effective at 

developing their understanding of the various course topics.   

 

 

Table 11 

STLs’ Perceptions of the Effectiveness of the Ways of Knowing  

and Learning Science Course for Developing their Understanding (N = 16) 
 Number of Participants 

Not at all 

Effective 

Somewhat 

Effective 

Fairly 

Effective 

Very 

Effective 

The need to provide equitable access to inquiry-based 

science to all middle school science learners 0 4 5 7 

Research-based strategies to ensure that all middle school 

students have equitable access to inquiry-based science 

learning 0 7 3 6 

The differing needs of middle school science learners, 

particularly those underrepresented in science (e.g., lack 

of parental involvement, lack of positive past 

experiences in science) 0 4 7 5 

     

The differing abilities of middle school science learners, 

particularly those underrepresented in science (e.g., 

social skills, literacy) 0 4 8 4 

The importance of cultural competency (e.g., cultural world 

view, attitude toward cultural differences, knowledge of 

cultural practices, cross-cultural skills) for impacting the 

engagement and achievement of students from various 

backgrounds 0 5 7 4 

Barriers to creating an inclusive middle school science 

classroom, including students, infrastructure, and 

teachers 0 6 6 4 

 

 

An open-ended survey item asked STLs about the most useful aspects of the Ways of Knowing 

and Learning Science course.  Responses varied, with no one response offered by more than 

three individuals.  For instance, STLs indicated that it was useful to learn about other cultures, 

talk about how to increase participation of students historically underrepresented in science, and 

examine the challenges facing English-language learners. 

 

When asked what they would change about the course, the most common answer, mentioned by 

5 of the 14 STLs who provided a response, was the desire for more opportunities to 

interact/collaborate with others in the course.  Two commented: 

 

There was no interaction with my classmates and consequently, I did not learn as much 

as I have in the other courses. 

 

I would like to have more interaction with my fellow course mates in a discussion setting 

with meaningful questions relating to my individual instruction. 

 

Additionally, four STLs expressed a desire for increased communication with the course 

instructor, and four indicated that they did not receive grades in a timely manner.  
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Survey data reveal that Cohort 2 STLs were generally dissatisfied with the quality of the Ways of 

Knowing and Learning Science course during the summer of 2014.  In contrast, Cohort 1 STLs 

reported high levels of satisfaction following the 2013 administration of the course.  Given that 

HRI observations revealed no significant differences between the courses, these data are 

puzzling. The course was taught by the same instructor both times and followed the same basic 

format (e.g., the module topics and discussion forum prompts were exactly the same in 2013 and 

2014).  It is apparent that Cohort 2 STLs desired a greater level of interaction and 

communication with the course instructor than they received, which likely resulted in much of 

their dissatisfaction with the course as a whole.   

 

Biological Science for Middle School Teachers Course 

During the summer of 2014, Cohort 2 STLs also participated in the Biological Science for 

Middle School Teachers course.  The course was intended to deepen STLs’ disciplinary content 

knowledge in biology, an area addressed by the IQWST curriculum.  STLs engaged in various 

activities such as conducting experiments, participating in field trips, engaging in class 

discussions, and listening to biology content explanations and taking notes. 

 

The composite mean scores for the Biological Science for Middle School Teachers course can be 

seen in Table 12.  The frequency distributions for individual items in the composites are 

provided in Tables 13–15. 

 

 

Table 12 

Composite Mean Scores for the  

Biological Science for Middle School Teachers Course 

 N Mean 

Standard 

Deviation 

Content Accessibility
†
 16 90.62 10.03 

Logistical Issues and Clarity of Course Requirements 16 79.17 19.15 

Participant Interactions and Course Culture‡ 15 87.41 12.51 
†  The reliability for this four-item composite was low (Cronbach’s Alpha = 0.453), indicating the composite may not be 

measuring the intended construct.  Therefore, these results should be interpreted with caution. 
‡  The reliability for this three-item composite was low (Cronbach’s Alpha = 0.372), indicating the composite may not be 

measuring the intended construct.  Therefore, these results should be interpreted with caution. 

 

 

Table 13  

STLs’ Perceptions of Content Accessibility of the 

Biological Science for Middle School Teachers Course 
 Number of Respondents  (N = 16) 

Disagree 

Somewhat 

Disagree 

Somewhat 

Agree Agree 

I usually understood the content/information being taught 

in the course. 0 0 3 13 

The content of the course was interesting to me. 0 0 3 13 

This course was relevant to my classroom instruction. 0 0 5 11 

Interactions with the course instructor(s) helped me 

understand the course material better. 0 1 6 9 
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Table 14  

STLs’ Perceptions of Logistical Issues and Clarity of Course 

Requirements for Biological Science for Middle School Teachers Course 
 Number of Respondents  (N = 16) 

Disagree 

Somewhat 

Disagree 

Somewhat 

Agree Agree 

The course work requirements were realistic. 0 1 5 10 

The course grading system was made clear. 1 1 5 9 

The course work requirements were made clear. 0 0 9 7 

The goals of the course were made clear. 0 0 9 7 

I was kept informed of my grades in the course. 1 3 6 6 

 

 

Table 15 

STLs’ Perceptions of Participant Interactions and Course 

Culture for the Biological Science for Middle School Teachers Course 
 Number of Respondents  (N = 15) 

Disagree 

Somewhat 

Disagree 

Somewhat 

Agree Agree 

I found the discussions interesting. 0 1 1 13 

The atmosphere of the class encouraged me to make 

contributions to the discussions. 0 1 3 12 

Interactions with the course participants helped me 

understand the course material better. 0 0 9 7 

 

 

Course composites and individual items suggest that participants were generally satisfied with 

the quality of the Biological Science for Middle School Teachers course.  Thirteen of 16 

participants each agreed that they understood the content covered in the course, that the content 

was interesting, and that the class discussions were interesting.  Most participants also agreed 

that the atmosphere of the class encouraged them to make contributions to the discussions (12 of 

16) and that the course was relevant to their classroom instruction (11 of 16).  However, 

responses also suggested areas that could be improved, as less than half agreed that the course 

goals and work requirements were made clear or that they were kept informed of their grades in 

the course.   

 

Project leaders have worked with course instructors to adjust the amount and complexity of 

science content addressed in the STLI content courses.  Although these courses are intended to 

deepen participants’ content knowledge beyond what a middle school student would be expected 

to know, HRI’s past observations revealed that STLs were often presented with excessive 

amounts of content at an extremely advanced level.  While HRI attended only two days of the 

2014 Biological Science for Middle School Teachers course, it was encouraging to see that 

participants were presented with a manageable amount of content at a level of complexity 

consistent with the needs of middle school science teachers.  For example, participants observed 

a “Wolf to Woof” exhibit at a local museum which highlighted the evolution from one species to 

another, an experience that gave them a frame for discussing various aspects of evolution.  

Participants also played a “predator/prey” game as an introduction to ecosystems, which helped 

them think about features of organisms that would enable their survival.  Further, participants 

were introduced to the flora and fauna of a local ecosystem and were then asked to create an 
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“apartment advertisement” that included the habitat requirements for an assigned species within 

that habitat.  In addition, throughout the observed instruction there were opportunities for STLs 

to discuss how these activities could be used in their own science teaching.  Given that Cohort 2 

STLs appeared to be generally more satisfied with course quality than was reported by Cohort 1 

STLs in the summer of 2013, it would appear that modifications to the course between the two 

administrations were advantageous.   

 

When asked about the most useful aspect of the Biological Science for Middle School Teachers 

course, 5 of the 15 responding participants mentioned that the course deepened their content 

knowledge, and 5 indicated that they found the hands-on/laboratory activities useful.  Four 

participants also mentioned that the field trips were useful.  Conversely, when asked to comment 

on an aspect of the course that they would change, responses were mixed, with no one suggestion 

offered by more than three individuals.  For example, a few participants indicated that there was 

some disorganization in the implementation of the course and that the course expectations were 

not clear.  However, despite these few suggestions for improvement, STLs were generally 

pleased with the quality of the Biological Science for Middle School Teachers course. 

 

 

Impacts of the STLI  

 
The STLI aims to develop STLs’ capacity to effectively implement IQWST in their own 

classroom and to support other teachers both in their use of IQWST and in their science teaching 

more broadly.  Finding on the impacts of the STLI are presented below. 

  

Impacts on SLTs Understanding of and Preparedness to Teach IQWST  

The spring 2014 and summer 2014 questionnaires included several items intended to gather 

information about participants’ perceptions of the impacts of the STLI courses on their 

knowledge and skills related to IQWST.  Specifically, the questionnaires asked about 

participants’ perceptions of their: (1) understanding of IQWST, (2) preparedness to use IQWST, 

and (3) understanding of the science content needed to teach IQWST. 

 

STLs’ Perceptions of their Understanding of IQWST 
When asked about their perceptions of their understanding of IQWST, STLs’ responses were 

quite positive.  As can be seen in Table 16, the majority of STLs reported a strong understanding 

of the structure of IQWST (12 of 17) and the learning goals and science practices emphasized in 

IQWST (11 of 17 each).  However, only six indicated they have a strong understanding of how 

the IQWST learning goals align with the Next Generation Sunshine State Standards.   
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Table 16 

STLs’ Perceptions of their Understanding of IQWST 
 Number of Respondents  (N = 17) 

No 

Understanding 

Some 

Understanding 

Good 

Understanding 

Strong 

Understanding 

The structure (features, components, 

themes) of the IQWST curriculum 0 0 5 12 

The learning goals emphasized in the 

IQWST curriculum 0 0 6 11 

How the science practices (e.g., asking 

questions, using evidence) are 

emphasized in the IQWST curriculum 0 1 5 11 

How the educative materials embedded 

in the IQWST curriculum can support 

your teaching of IQWST 0 0 9 8 

     

How the science ideas build across 

lessons and units in the IQWST 

curriculum materials 0 0 8 8 

How the learning goals in the IQWST 

curriculum materials align with the 

Framework for K–12 Science 

Education 0 0 8 8 

How the learning goals in the IQWST 

curriculum materials align with the 

Next Generation Sunshine State 

Standards 0 2 9 6 

 

 

STLs were asked about their perceptions of understanding IQWST both during the spring of 

2014 and during the summer of 2013.  Questionnaire sub-items were combined to create a 

“Perceptions of Understanding of IQWST” composite at each time point.
 6

  A two-tailed paired-

samples t-test was used to examine differences between time points.  As can be seen in Figure 2, 

a significant difference was not detected in teachers’ reported understanding of IQWST.
7
 

 

 

                                                 
6
 The statistical tests of perceptions of understanding of IQWST, preparedness to use IQWST, and preparedness to 

provide support for IQWST were adjusted as a set using the False Discovery Rate (FDR) method. 

 
7
 Because of the small sample size and the apparent difference in means, a power analysis was conducted to 

determine the sample size needed to have an 80 percent chance of detecting an 8.1 point difference with a standard 

deviation of 13.4 (the pooled standard deviation across the two time points).  The power analysis indicated that the 

sample size required would be 32.   
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† There was not a statistically significant difference between Summer 2013 and Spring 2014 (two-tailed 

paired-samples t-test; p ≥ 0.05). 

Figure 2 

 

 

STLs’ Perceptions of their Preparedness to Use IQWST 

When asked about their level of preparedness to use IQWST, more than half of STLs reported 

feeling very well prepared to help students develop models (10 of 17), revise models (12 of 17), 

and support student discussions about scientific ideas, data, and phenomena (9 of 17).  (SeeTable 

17.)  However, few STLs reported being very well prepared in any other areas addressed by the 

survey.  Notably, only 5 indicated that they were very well prepared to support student learning 

of the key science ideas in IQWST, and only 4 reported being very well prepared to use driving 

questions to contextualize student learning and anchor scientific ideas, suggesting areas where 

this cohort may need additional support. 
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Table 17 

STLs’ Perceptions of their Level of 

Preparedness to Use the IQWST Curriculum 
 Number of Respondents  (N = 17) 

Not 

at All Somewhat 

Fairly 

Well 

Very 

Well 

Help students to revise a model based on additional 

evidence 0 0 5 12 

Help students use evidence to develop models to explain 

various phenomena 0 0 7 10 

Support student discussions about scientific ideas, data and 

phenomena 0 0 8 9 

Help students generate scientific explanations and 

arguments using data as evidence 0 0 9 8 

     

Plan for and set up investigations in the IQWST curriculum 0 1 7 8 

Motivate students to learn the science content in the IQWST 

curriculum 0 0 10 7 

Help students make content connections across lessons in 

the IQWST curriculum 0 1 9 7 

Surface students’ prior knowledge of key science ideas 0 1 8 7 

     

Use various literacy practices to build student understanding 

of scientific ideas in the IQWST curriculum 0 2 9 6 

Use facilitation strategies intended to increase student 

participation and individual accountability 0 2 8 6 

Support student learning of the key science ideas in the 

IQWST curriculum 0 0 11 5 

Use driving questions to contextualize student learning and 

anchor scientific ideas 0 3 10 4 

 

 

STLs were asked about their preparedness to use IQWST on two different occasions during their 

participation in the STLI (summer of 2013 and spring of 2014).  Questionnaire sub-items were 

combined to create a “Perceptions of Preparedness to use IQWST” composite at each time point.  

A two-tailed paired-samples t-test was used to examine differences between time points.  As can 

be seen in Figure 3, a significant difference was not detected in teachers’ perceived preparedness 

to use IQWST.
8
 

 

 

                                                 
8
 Because of the small sample size and the apparent difference in means, a power analysis was conducted to 

determine the sample size needed to have an 80 percent chance of detecting a 5.4 point difference with a standard 

deviation of 15.2 (the pooled standard deviation across the two time points).  The power analysis indicated that the 

sample size required would be 67.   
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† There was not a statistically significant difference between Summer 2013 and Spring 2014 (two-tailed 

independent-samples t-test; p ≥ 0.05). 

Figure 3 

 

 

STLs’ preparation to implement the IQWST materials was also examined in observations and 

interviews conducted with a subset of Cohort 2 teachers.
9
  In total, five teachers were observed 

teaching a single science lesson, and four of these were interviewed following the observation.
10

  

During the observation, an HRI researcher collected detailed field notes, which were later used to 

complete the U-FUTuRES Observation Protocol.
11

  After the observation, STLs were 

interviewed about the lesson and their use of IQWST more generally.  The observation and 

interview data were analyzed for emerging themes. 

 

Although findings cannot be generalized beyond the study participants due to the relatively small 

sample size, the observations and interviews indicate that the study STLs generally had a solid 

grasp of the disciplinary content in the lessons and of how to implement IQWST (i.e., managing 

the materials, implementing the different components of the lessons).  But, as would be expected 

with teachers new to a curriculum, they expressed a lack of confidence in some areas (often due 

to the need for practice) and varied in the extent to which they were able to manage student 

learning.  For example, although students in most lessons had the opportunity to engage with 

                                                 
9
 A detailed formative evaluation report including the findings of these data collection activities was provided to  

U-FUTuRES leadership in September 2014. 

 
10

 One interview could not be conducted on-site, and the teacher did not respond to repeated requests to be 

interviewed by phone. 

 
11

 The U-FUTuRES Observation Protocol is based upon HRI’s Classroom Observation Protocol, a tool used to 

assess student opportunity to develop conceptual understanding of a targeted science idea.  See: http://www.horizon-

research.com/aim/instruments/classroom-observation-protocol/ 
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activities intended to help develop understanding of a science idea, there was variation in the 

extent to which students were (1) helped to attend to key aspect of the activity, and (2) asked 

questions to engage students and push their thinking.   

 

Understanding of Science Content 

STLs’ understanding of science content is a key aspect of their ability to teach topics addressed 

in the IQWST curriculum.  STLs were asked about their understanding of various biology course 

topics prior to and following their most recent science course (Biological Science for Middle 

School Teachers) using a retrospective-pre approach.
12

  As can be seen in Figure 4, the mean 

composite score was 29 points higher at the conclusion of the course than before the course (a 

significant difference, two-tailed paired-samples t-test; p < 0.05), indicating that the course had 

an impact on teachers’ perceptions of their understanding of biology content (an effect size of 

1.81 standard deviations).  The frequency distributions for individual items in the composites are 

provided in Appendix C. 

 

 

 
* There was a statistically significant difference between retrospective pre- and post-course scores (two-tailed 

paired-samples t-test; p < 0.05). 

Figure 4 

 

 
Impacts on Leadership Capacity 

The spring 2014 and summer 2014 questionnaires also included several items intended to gather 

information about participants’ perceptions of the impacts of the STLI courses on their 

                                                 
12

 This “retrospective-pre” approach is useful when participants are likely to change their perceptions of initial 

knowledge/preparedness as they learn more about a topic (e.g., in cases where they did not realize how much/little 

they know about a topic until after their participation in a program). 
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leadership.  Specifically, the questionnaires asked about participants’ perceptions of their: (1) 

preparedness to support other teachers using IQWST, and (2) preparedness to serve in various 

leadership roles. 

 
Preparedness to Provide Support to Other Teachers Using the IQWST Curriculum 

The survey asked STLs about their preparedness to provide support to other teachers using the 

IQWST curriculum.  As can be seen in Table 18, most STLs reported being at least fairly well 

prepared in each of the areas addressed by the survey. 

 

 

Table 18 

STLs’ Perceptions of their Preparedness to Provide  

Support to Other Teachers Using the IQWST Curriculum 
 Number of Respondents  (N = 17) 

Not 

at All Somewhat 

Fairly 

Well 

Very 

Well 

Help students use evidence to develop models to explain 

various phenomena 0 0 8 9 

Support student learning of the key science ideas in the 

IQWST curriculum 0 0 9 8 

Help students to revise a model based on additional 

evidence 0 0 9 8 

Plan for and set up investigations in the IQWST curriculum 0 0 9 8 

Support student discussions about scientific ideas, data and 

phenomena 0 0 10 7 

Surface students’ prior knowledge of key science ideas 0 0 10 7 

     

Motivate students to learn the science content in the IQWST 

curriculum 0 1 9 7 

Help students generate scientific explanations and 

arguments using data as evidence 0 1 10 6 

Use various literacy practices to build student understanding 

of scientific ideas in the IQWST curriculum 0 3 8 6 

Use facilitation strategies intended to increase student 

participation and individual accountability 0 0 12 5 

Help students make content connections across lessons in 

the IQWST curriculum 0 1 11 5 

Use driving questions to contextualize student learning and 

anchor scientific ideas 0 4 10 3 

 

 

The questionnaire sub-items in Table 18 were combined to create a “Perceptions of Preparedness 

to Provide Support for IQWST” composite.  A two-tailed paired-samples t-test was then used to 

determine whether there was a statistically significant difference between teachers’ perceptions 

of preparedness to use IQWST and their perceptions of preparedness to provide support for 

IQWST.  As can be seen in Figure 5, there was not a statistically significant difference, 

suggesting that the STLI was effective at preparing STL to use IQWST and provide support to 

other teachers using IQWST. 

 

 



Horizon Research, Inc.   21 June 2015 

 

 
† There was not a statistically significant difference between the composite scores (two-tailed paired-samples t-

test; p ≥ 0.05). 

Figure 5 

 

 

Preparedness to Serve in Various Leadership Roles 

STLs were asked about their preparedness to serve in a variety of leadership roles.  As can be 

seen in Table 19, most STLs reported feeling at least fairly well prepared to serve in various 

leadership roles such as providing one-on-one coaching support, and designing and facilitating 

PLCs and workshops. 

 

 

Table 19 

STLs’ Perceptions of their Level of  

Preparedness to Serve in Various Leadership Roles 
 Number of Respondents  (N = 17) 

Not 

at All Somewhat 

Fairly 

Well 

Very 

Well 

Provide one-on-one coaching support to teachers 

implementing IQWST 0 1 7 9 

Design workshops to develop teachers’ ability to implement 

IQWST 0 2 11 4 

Design PLCs to support teacher’ implementation of IQWST 0 3 10 4 

Facilitate PLCs to support teachers’ implementation of 

IQWST 0 4 10 3 

Facilitate workshops to develop teachers’ ability to 

implement IQWST 0 2 13 2 
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The survey also included an open-ended item asking participants how prepared they feel to serve 

as STLs in their schools.  All 14 of the participants who commented were positive about their 

preparedness to serve as leaders.  In the words of two: 

 

I feel prepared to start a PLC, talk to teachers interested in coaching, etc.  So yes, I feel 

prepared to be an STL. 

 

[I feel] well prepared.  I know the environment in my school and I know this role of an 

STL and have tools to fulfill that role. 

 

In summary, survey data suggest that the STLI positively impacted STLs abilities to implement 

IQWST in their own classrooms.   Most STLs reported a strong understanding of the IQWST 

materials (e.g., structure, learning goals) and of biology content needed to teach topics addressed 

in IQWST.  STLs also indicated that they were very well prepared to use the IQWST curriculum 

in several different ways (e.g., helping students develop and revise models.).  In addition, 

classroom observations and interviews indicated that the STLs observed generally had a solid 

grasp of how to implement IQWST and of the disciplinary content in the lessons.  However, 

there are also areas where STLs could benefit from additional support.  Few STLs indicated 

feeling very well prepared to support student learning of the key science ideas in IQWST or use 

driving questions to contextualize student learning, and classroom observations revealed that 

STLs varied in the extent to which they were able to manage student learning. 

 

Survey data also suggest that the STLI has been effective in preparing STLs to take on various 

leadership roles.  STLs reported being at least fairly well prepared to provide support to other 

teachers using the IQWST curriculum.  STLs also indicated feeling at least fairly well prepared 

to lead in other ways, such as providing one-on-one coaching support, and designing and 

facilitating PLCs and workshops. 

 

 

DISTRICT SUPPORT FOR SCIENCE EDUCATION REFORM 

 

Transforming science teaching in order to impact middle school students’ science subject matter 

knowledge and science process skills involves a great deal more than developing science 

teachers’ capacity to implement instructional reforms.  There are numerous contextual factors 

that need to work in support of the science education reform efforts.  Teachers need appropriate 

instructional resources and time for ongoing professional growth opportunities and instructional 

support.  In addition, district policies and practices must support the changes needed in the 

classroom, not work against them.  For example, school schedules should allow time for teaching 

science, and teacher evaluation systems need to incentivize the desired teaching practices. 

 

A total of 11 districts are partners in the U-FUTuRES project, ranging from very small districts 

with one participating middle school to a large district with eight participating middle schools.  

U-FUTuRES project leaders work with administrators in partner districts, both individually and 

at DLDS meetings, to promote a coherent district context in support of science education 

improvement and to address issues that might hinder progress in this area.  A significant amount 

of DLDS meeting time has been devoted to increasing administrators’ understanding of the 
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IQWST curriculum and the vision of science education embodied by the project.  For example, 

in order to develop a common vision of project goals, school and district-level administrators 

have engaged in activities from IQWST and observed lessons taught by teachers using IQWST. 

In addition, DLDS meetings have afforded time for planning to support this vision. 

 

As the STLs began their work in the schools, a DLDS meeting observed by Horizon focused on 

how the districts could support the leadership work of STLs and how the tenets of the project fit 

into the broader Florida context.  The group explored learning progressions at the middle school 

level with a focus on the Florida State Sunshine Standards and the IQWST curriculum.  Next, 

groups of administrators from the partner districts discussed how they planned to use the STLs to 

support science instruction in their schools and districts and the barriers that exist to their work.  

Finally, the DLDS watched videos of classroom instruction, discussed effective science 

instruction, and examined the components of the observations protocols used in their teacher 

evaluation systems that capture effective science instruction.   

 

The session provided useful information about the dimensions of IQWST and its alignment to 

Florida standards, an area that could be potentially problematic in implementing the curriculum.  

It also allowed them to share strategies with one another that would support the work of the 

STLs.  In addition, the session surfaced issues that could potentially derail the work of the STLs 

and provided an opportunity to consider solutions to these issues.  However, despite these and 

other efforts of the project to support districts in science education reform, context-specific 

issues are inevitable.  For example, some partner districts are challenged with ensuring that 

science teachers have the necessary materials to teach IQWST and with the additional resources 

needed to expand IQWST to other middle school classrooms.  

 

 

SUMMARY AND RECOMMENDATIONS 

 

Evaluation data suggest that participants’ generally had positive perceptions of the quality of the 

STLI across a variety of factors.  STLs indicated that the courses they participated in were 

generally relevant to their classroom instruction and work as an STL, and that they understood 

the content/information taught in the courses.  Additionally, STLs indicated that the STLI was 

effective in developing their understanding in a number of areas, including research-based 

characteristics of effective PLCs, the needs of adult learners that are critical to facilitating 

teacher professional learning, and the need to provide equitable access to inquiry-based science 

for middle school students.  However, STLs did express dissatisfaction with the quality of the 

Ways of Knowing and Learning Science course in terms of content accessibility, logistical 

issues/clarity, and participant interactions/course culture. 

 

Although there were not statistically significant changes in STLs’ understanding of IQWST from 

summer 2013 to spring 2014, the majority of STLs reported a strong understanding of the 

structure of the IQWST curriculum, the learning goals in the IQWST curriculum, and how the 

science practices are emphasized in the IQWST curriculum.  STLs also reported being very well 

prepared to support student learning of the key ideas in IQWST, particularly by helping students 

develop and revise models to explain various phenomenon. 
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Although Cohort 2 STLs completed the final semester of formal courses in the STLI this spring, 

U-FUTuRES staff will continue to provide them with leadership development and support.  In 

addition, DLDS meetings will continue as the partner districts work to reform their science 

program for students.  Although the support provided to STLs and the partner districts thus far 

has many strong points, there are areas the project might want to strengthen that would 

potentially increase STLs’ capacity to provide leadership in their schools/districts and ensure 

quality courses for the preparation of STLs in the future.  The following are HRI’s 

recommendations for project consideration. 

 

 Document the “storyline” of the STLI and the key elements of successful courses for 

use by future instructors. 
As noted earlier, U-FUTuRES project leaders and course instructors have continuously 

worked to develop and refine a coherent set of STL courses that are high quality, 

relevant, and effective for preparing STLs to implement IQWST and to support other 

teachers in their districts and schools.  As part of this process, project leaders and 

instructors have worked to ensure that: (1) the STLI courses complemented each other 

and aligned to the broad goals of the project; (2) the courses utilized strategies, in online 

and face-to-face environments, that align with what is known about how people learn, (3) 

the science content taught was both rigorous and relevant to middle school teachers; and 

(4) the courses engaged STLs in discussions and activities about important issues in 

science education.  Project leaders and course have been successful in several of these 

areas and continue to work to meet these standards in other areas. 

 

The project is planning to continue a modified version of the STLI after U-FUTuRES.  

Therefore, it will be important that new instructors have a shared understanding of the 

goals of the STLI and of how courses, and the topics within the courses, contribute to the 

broader goals related to the development of STLs.  This understanding would not only 

help instructors realize how their course fits in this sequence, but would also allow them 

to better connect ideas in their course to ideas in the other courses.  It will also be 

important that the “key components” of high-quality STLI courses are made explicit and 

accessible to future instructors of these courses, potentially providing them with 

examples of successful strategies.  For example, the reflective journals used in the 

Science Teacher Leadership for Instructional Reform course would provide an illustration 

of a strategy aligned with how people learn.   

 

Although providing such documentation would be helpful for instructors of future 

courses, a face-to-face orientation, as was done during U-FUTuRES, would likely be 

beneficial as well.  Such an orientation could provide opportunities for instructors to 

engage with the quality of instruction expected in the STLI and reflect on these “key 

components” in relation to the course they will be teaching. 

   

 Continue to refine STLs’ knowledge and skills related to the implementation of 

IQWST. 
Although most STLs were positive about their understanding of and preparedness to 

implement IQWST, they are new to implementing the curriculum and would benefit from 

continued support from the project in this area.  For example, over half of the STLs 
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indicated that they are only somewhat or fairly well prepared to do such things as help 

students make content connections across lessons in the IQWST curriculum or surface 

students’ prior knowledge of key science ideas.  Even though this level of preparedness is 

typical for teachers new to a curriculum, STLs will need support in order to develop in 

these areas.   

 

In addition to providing opportunities during STLI courses for STLs to develop skills in 

these areas, the project may want to consider strategies for leveraging the knowledge and 

skills of the STLs in providing such support.  For example, the project could develop a 

self-reflection “checklist” for STLs to identify areas where they need to grow in their 

implementation of IQWST.  Common areas identified could serve as the basis of peer 

observations or topic of discussion during PLC meetings.  

 

 Continue to provide opportunities for STLs to develop their leadership skills. 

The STLI courses and cadre meetings have provided STLs with opportunities to examine 

teacher leadership and practice skills related to various leadership functions.  However, 

given that the knowledge and skills needed to serve in varied leadership capacities are 

developed over time with practice and feedback, ongoing practice and support is needed.  

Although course and cadre meetings can provide STLs with a forum to practice serving 

as leaders in “safe” environments (e.g., facilitating a mock PLC meeting or providing 

coaching advice on an IQWST lesson taught by a fellow STL), additional opportunities 

are likely needed. 

 

Given that providing ongoing, on-site support is likely not feasible due to the number of 

STLs and their varied locations, the project might consider other means for doing so.  

Project leaders have been proactive in developing relationships with administrators in 

partnership schools, introducing them to the IQWST curriculum materials and providing 

opportunities for them to think about their roles in the implementation of these materials 

more broadly.  It may be productive to leverage these relationships, enlisting the help of 

administrators in providing support to STLs as they develop as leaders within their 

schools.  For example, one or more of the regularly scheduled meetings with 

administrators in partner districts could focus on the facilitation of PLCs, specifically the 

characteristics of quality facilitation, and provide practice for administrators in observing 

and providing productive feedback to STLs.  Such a strategy would not only result in 

continuing STLs’ leadership development but would also build partners’ understanding 

of expectations the project has for the work of STLs in their schools and districts. 

 

 Continue to provide support to partner districts in transforming science education 

and effectively utilizing STLs in this work. 

The U-FUTuRES project supports a diverse array of districts in improving their science 

instruction.  However, the project has been challenged with context-specific issues that 

arise in these districts, which could potentially disrupt the progress that has been made in 

transforming science education.  Although project leaders do not have direct control over 

many of these issues, it will be important that U-FUTuRES continually engage district 

leaders in considering how to support effective science instruction, both in the short term 

and long term after U-FUTuRES funding has ended.  For example, the project may want 
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to consider documenting the context-specific issues that arise, highlighting innovative 

ideas and instances where districts have implemented effective strategies for overcoming 

these issues.  In this way, project leaders may act as liaisons between districts, connecting 

them with one another and encouraging them to share ideas and strategies for supporting 

effective science instruction.
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U-FUTuRES 

2014 Spring Survey 

Cohort 2 

 

1. Please give your opinion on each of the following statements regarding the Science Teacher Leadership for Instructional Reform 

course.  (Darken one circle on each line.)  

 
Disagree 

Somewhat 

Disagree 

Somewhat 

Agree Agree 

a.  The goals of the course were made clear.     
b.  The course work requirements were made clear.     
c.  The course work requirements were realistic.     
d.  The course grading system was made clear.     
e.  I was kept informed of my grades in the course.     
f.  This course was relevant to my work as a science teacher leader.     
g.  Interactions with the course instructor(s) helped me understand the course material better.     
h.  Interactions with the course participants helped me understand the course material better.     
i.  The content of the course was interesting to me.     
j.  I usually understood the content/information being taught in the course.     
k.  I found the on-line discussions interesting.     
l.  The online class atmosphere encouraged me to make contributions to the discussions.     
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2. How effective was the Science Teacher Leadership for Instructional Reform course in developing your understanding in the 

following areas?   (Darken one circle on each line.)  

 Not at all 

Effective 

Somewhat 

Effective 

Fairly 

Effective Very Effective 

a.  Research-based best practices for teacher professional learning (i.e., 

content focused, active, aligned, sustained, collaborative, job-

embedded, supported)     
b.  The needs of adult learners that are critical to facilitating teacher 

professional learning (e.g., in control of their learning; immediate 

utility; focus on issues that concern them)     
c.  Research-based characteristics of effective PLCs (e.g., shared values 

and vision, collaborative culture, focus on examining outcomes to 

improve student learning)     
d.  The 7 principles of coaching (i.e., equality, choice, voice, dialogue, 

reflection, praxis, and reciprocity)     
e.  The four domains of teaching where coaching can impact practice (i.e. 

classroom management, content planning, instruction, assessment for 

learning)     
f.  How to examine the school context to determine the next steps for 

science PLC endeavors     
g.    How to use student work samples and other forms of data in a PLC     
h.  How to observe without evaluating     
i.  The role of lesson study within a PLC     
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3. How effective was the Science Teacher Leadership for Instructional Reform course in developing your abilities in the following 

areas?   (Darken one circle on each line.)  

 Not at all 

Effective 

Somewhat 

Effective 

Fairly 

Effective Very Effective 

a.  Facilitating a PLC  (e.g., using the characteristics of powerful 

professional learning to design/lead meetings, focusing meetings on 

student work)     
b.  Coaching science teacher colleagues (e.g., using the seven principles of 

coaching, focusing on difficult instructional techniques)     
c.  Using student work samples and other forms of data in a PLC (e.g. 

using student work samples as evidence for what students are learning, 

and/or  the effectiveness of instructional materials and strategies)     
d.  Leading lessons study with science teacher colleagues within the 

IQWST curriculum (e.g., focusing on instructional practices and/or 

instructional techniques embedded in the materials)     

 

 

4. Please comment about a particular aspect of the Science Teacher Leadership for Instructional Reform course you found most 

useful and why. 

 

 

5. Please comment on an aspect of the Science Teacher Leadership for Instructional Reform course you would change and why. 
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6. For each of the items below, please indicate your current level of understanding of each of the following aspects.  (Darken one circle on each 

line.)  

 No 

Understanding 

Some 

Understanding 

Good 

Understanding 

Strong 

Understanding 

a.  The structure (features, components, themes) of the IQWST curriculum     
b.  The learning goals emphasized in the IQWST curriculum     
c.  How the science practices (e.g., Asking questions, Using evidence) are 

emphasized in the IQWST curriculum     
d.  How the educative materials embedded in the IQWST curriculum can 

support your teaching of IQWST     
e.   How the science ideas build across lessons and units in the IQWST 

curriculum materials     
f.  How the learning goals in the IQWST curriculum materials align with the 

Next Generation Sunshine State Standards     
g.  How the learning goals in the IQWST curriculum materials align with the 

Framework for K-12 Science Education     
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7. Please indicate your current level of preparedness to do each of the following using the IQWST curriculum.  (Darken one circle 

in each section on each line.)  

 Not at all 

Prepared 

Somewhat 

prepared 

Fairly Well 

Prepared Very Prepared 

a.  Plan for and set up investigations in the IQWST curriculum.     
b.  Motivate students to learn the science content in the IQWST curriculum     
c.  Surface students’ prior knowledge of key science ideas.     
d.  Use driving questions to contextualize student learning and anchor scientific 

ideas     
e.  Support student learning of the key science ideas in the IQWST curriculum      
f.  Help students use evidence to develop models to explain various phenomena     
g.  Help students to revise a model based on additional evidence.     
h.  Support student discussions about scientific ideas, data and phenomena      
i.  Use facilitation strategies intended to increase student participation and 

individual accountability      
j.  Help students generate scientific explanations and arguments using data as 

evidence.     
k.  Help students make content connections across lessons in the IQWST 

curriculum     
l.  Use various literacy practices to build student understanding of scientific 

ideas in the IQWST curriculum.     
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8. Please indicate your current level of preparedness to provide support to other teachers using the IQWST curriculum in each of 

the following ways. (Darken one circle on each line.) 

 Not at all 

Prepared 

Somewhat 

Prepared 

Fairly Well 

Prepared Very Prepared 

a.  Plan for and set up investigations      
b.  Motivate students to learn the science content      
c.  Surface students’ prior knowledge of key science ideas     
d.  Use driving questions to contextualize student learning and anchor scientific 

ideas     
e.  Support student of the key science ideas      
f.  Help students use evidence to develop models to explain various phenomena     
g.  Help students to revise a model based on additional evidence     
h.  Support student discussions about scientific ideas, data, and phenomena     
i.  Use facilitation strategies intended to increase student participation and 

individual accountability     
j.  Help students generate scientific explanations and arguments using data as 

evidence     
k.  Help students make content connections across lessons      
l.  Use various literacy practices to build student understanding of scientific 

ideas      

 

 

9. Please indicate your current level of preparedness to serve in each of the following leadership roles. (Darken one circle on each 

line.)  

 Not at all 

Prepared 

Somewhat 

Prepared 

Fairly Well 

Prepared Very Prepared 

a.  Design workshops to develop teachers’ ability to implement IQWST     
b.  Facilitate workshops to develop teachers’ ability to implement IQWST     
c.  Design PLCs to support teachers’ implementation of IQWST     
d.  Facilitate PLCs to support teachers’ implementation of IQWST     
e.  Provide one-on-one coaching support to teachers implementing IQWST     
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10. In general, how prepared do you feel to serve as a Science Teacher Leader in your school?  Please explain. 

 

11. What additional support or preparation would be helpful for becoming a Science Teacher Leader in your school? 

 

12. Have you taken on any new leadership responsibilities in your school as a result of your participation in the STLI?  Please explain. 

 

13. Please use the space below for any additional comments you would like to make about the Science Teacher Leadership for 

Instructional Reform course and/or your experience in the STLI. 
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U-FUTuRES 

2014 Summer Survey 

Cohort 2 
 

 

SECTION I:  Ways of Knowing and Learning Science 

 

The items in this section refer to the Ways of Knowing and Learning Science course in which you participated during the summer of 

2014.  Please respond with regard to that course only.  You will have an opportunity to provide feedback on the other courses in other 

sections. 

 

1. Please give your opinion on each of the following statements regarding the Ways of Knowing and Learning Science course.  

(Select one response in each row.)  

 
Disagree 

Somewhat 

Disagree 

Somewhat 

Agree Agree 

a.  The goals of the course were made clear.     
b.  The course work requirements were made clear.     
c.  The course work requirements were realistic.     
d.  The course grading system was made clear.     
e.  I was kept informed of my grades in the course.     
f.  This course was relevant to my classroom instruction.     
g.  Interactions with the course instructor(s) helped me understand the course material better.     
h.  Interactions with the course participants helped me understand the course material better.     
i.  The content of the course was interesting to me.     
j.  I usually understood the content/information being taught in the course.     
k.  I found the online discussions interesting.     
l.  The online class atmosphere encouraged me to make contributions to the discussions.     
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2. How effective was the Ways of Knowing and Learning Science course in developing your understanding of the following areas:  

(Select one response in each row.)  

  
Not at all 

Effective 

Somewhat 

Effective 

Fairly 

Effective Very Effective 

a.  The importance of cultural competency (e.g., cultural world view, attitude 

toward cultural differences, knowledge of cultural practices, cross-cultural 

skills) for impacting the engagement and achievement of students from 

various backgrounds     
b.  Barriers to creating an inclusive middle school science classroom, 

including students (e.g., behavior, interest), infrastructure (e.g., time for 

teaching science, money for science supplies and materials), and teachers 

(e.g., beliefs about essentialism/individualism)      
c.  The differing abilities of middle school science learners (e.g., social skills, 

literacy), particularly those underrepresented in science       
d.  The differing needs of middle school science learners (e.g., lack of 

parental involvement, lack of positive past experiences in science), 

particularly those underrepresented in science      
e.  The need to provide equitable access to inquiry-based science to all 

middle school science learners     
f.  Research-based strategies to ensure that all middle school students have 

equitable access to inquiry-based science learning (e.g., encouraging 

creative thinking, metacognition, joint productive activities, language 

development, contextualization, challenging activities, instructional 

discourse)     
 

 

3. Please comment about a particular aspect of the Ways of Knowing and Learning Science course you found most useful and why.  

 

4. Please comment on an aspect of the Ways of Knowing and Learning Science course you would change and why. 
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SECTION II:  Biological Science for Middle School Teachers 

 

All of the items in this section refer to the Biological Science for Middle School Teachers course in which you participated during the 

summer of 2014.  Please respond with regard to that course only.  You will have an opportunity to provide feedback on the other 

courses in other sections. 

 

 

5. Please give your opinion on each of the following statements regarding the Biological Science for Middle School Teachers 

course.  (Select one response in each row.)  

 
Disagree 

Somewhat 

Disagree 

Somewhat 

Agree Agree 

a.  The goals of the course were made clear.     
b.  The course work requirements were made clear.     
c.  The course work requirements were realistic.     
d.  The course grading system was made clear.     
e.  I was kept informed of my grades in the course.     
f.  Time was used efficiently in the course.     
g.  This course was relevant to my classroom instruction.     
h.  The instructor(s) of this course modeled effective teaching strategies.     
i.  The instructor(s) of this course explicitly discussed the instructional strategies they modeled.     
j.  The instructor(s) made explicit connections between the course content and the IQWST curriculum materials.     
k.  Interactions with the course instructor(s) helped me understand the course material better.     
l.  Interactions with the course participants helped me understand the course material better.     
m.  The content of the course was interesting to me.     
n.  I usually understood the content being taught in the course.     
o.  I found the class discussions interesting.     
p.  The atmosphere of the class encouraged me to make contributions to the discussions.     
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6. For each of the content areas below, please indicate 1) your level of understanding of each of the following aspects prior to the 

Biological Science For Middle School Teachers course, and 2) your level of understanding of each of the following aspects 

now (i.e., after the course).  (Select one response in each column on each row.)  

 

 Understanding Prior to This Course Understanding Now 

No 

Understanding 

Some 

Understanding 

Good 

Understanding 

Strong 

Understanding 

No 

Understanding 

Some 

Understanding 

Good 

Understanding 

Strong 

Understanding 

a.  Nature of Science         
b.  Characteristics of 

living things         
c.  Macromolecules         
d.  Cell structure and 

function         
e.  Cellular 

metabolism 

(respiration and 

photosynthesis)         
f.  Mendelian genetics          
g.  Non-Mendelian 

genetics         
h.  Karyotypes and 

chromosome 

disorders         
i.  Molecular genetics 

(e.g., gene 

expression)         
j.  Mechanisms of 

evolution (e.g., 

natural selection)         
k.  Ecosystems and 

species interactions         
l.  Ecological 

succession         
m.  Invasive species         
n.  Climate change         
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o.  Organismal 

structure and 

function          
p.  Organismal 

metabolism         
q.  Homeostasis         
 

 

7. Please comment about a particular aspect of the Biological Science for Middle School Teachers course you found most useful and 

why. 

8. Please comment on an aspect of the Biological Science for Middle School Teachers course you would change and why. 

 

SECTION IV:  The Science Teacher Leadership Institute: Overall Impressions 

 

9. In terms of your overall professional development, what would you say you gained most from the Science Teacher Leadership 

Institute courses during the summer of 2014? 

 

10. What changes in your classroom practices do you foresee yourself making as a result of the Science Teacher Leadership Institute 

courses during the summer of 2014? 

 

11. How could the Science Teacher Leadership Institute courses during the summer of 2014 have been a more effective professional 

development experience in terms of: 

a. your own science teaching? 

b. your ability to assist other teachers with their science teaching? 

 

12. Is there any additional support you would like to have to be able to teach IQWST this fall? 

 

13. Please use the space below for any additional comments you would like to make about the Science Teacher Leadership Institute 

courses during the summer of 2014. 
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U-FUTURES OBSERVATION PROTOCOL 

(MODIFIED FROM HORIZON CLASSROOM OBSERVATION PROTOCOL) 

 

 

SECTION ONE: BACKGROUND  
This first section should be completed before the observation if possible. Ask the teacher to 

provide you with the information about the IQWST unit, lesson and activities, and student 

learning goals when you schedule the observation. 

 

NAME OF TEACHER: __________________   

 

NAME OF OBSERVER: _________________ 

 

DATE OF OBSERVATION: __ ____________ 

 

TIME AND LENGTH OF OBSERVATION: __________ 

 

GRADE LEVEL OF STUDENTS:   6 7 8 

 

IQWST UNIT:   6 7 8 PHYSICS CHEMISTRY BIOLOGY

 EARTH 

 

IQWST LESSON AND ACTIVITIES:  

 

STUDENT LEARNING GOALS: 
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SECTION TWO:  RATINGS FOR DEEPENING STUDENT CONTENT KNOWLEDGE 
 

I. Science Content
13

 

 

A. Ratings of Key Indicators 

 

The first part of this section asks you to rate the extent to which several key features of the 

science content were present, regardless of how well aligned the content was to the student 

learning goals.  The second part asks for your judgment of that alignment. 

 

 

 Not at 

all   

To a 
great 

extent 
1. The science content addressed in this instruction was:     

     

a. accurate.  

   

1 2 3 4 

b. developmentally appropriate.  

 

1 2 3 4 

 

 

Not at 

all   

To a 

great 

extent 
2. To what extent was the science content addressed in this 

instruction aligned with the student learning goals
14

?  

 

1 2 3 4 

 

B. Synthesis Rating: Science Content  

 

The synthesis rating is not intended to be an arithmetic average of the individual indicator 

ratings.  It is the observer’s responsibility, with knowledge of the purposes of the science 

instruction and the experience of being there, to come up with a holistic rating.  For the 

science content synthesis rating, if any indicator is rated a “1,” the synthesis rating must a 

“1.”   

 

For the purposes of this lesson and considering this group of students, the science content 

related to the student learning goals was: 

 

1 2 3 4 
Inappropriate (i.e., 

unaligned, inaccurate, 

and/or developmentally 
inappropriate)  

Minimally appropriate Moderately appropriate Very appropriate (i.e., 
aligned, accurate, 

developmentally 
appropriate, and covers all 

of the student learning 

goals) 

                                                 
13 Science Content can include disciplinary science concepts and/or ways of knowing in science. 
14 For the purpose of this study, the alignment rating can never be a 1.  If you feel the content in these lessons should receive a 1, do not complete 
this protocol. 
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C. Supporting Evidence for Synthesis Rating  

 

For each key indicator listed above, please provide a detailed description of the evidence 

you used to determine your rating.  Additionally, if anything else factored into your 

synthesis rating, please describe it below. 

 

 

Description of Science Content Related to the Student Learning Goals  

 

1a. The science content addressed in this instruction was accurate. 

 

1b. The science content addressed in this instruction was developmentally appropriate. 

 

2. To what extent was the science content addressed in this instruction aligned with the 

student learning goals? 

 

Synthesis: 
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II. Opportunities to Surface Prior Knowledge 

 

A. Ratings of Key Indicators 

 

□ Check here if the observed instruction related to the student learning goals did not include 

opportunities to surface students’ prior knowledge and skip to III. Engaging with 

Examples/Phenomena. 

 

The first part of this section asks you to rate the extent to which several key features of 

surfacing students’ prior knowledge engaged students, regardless of how well aligned the 

surfacing was with the student learning goals.  The second part asks for your judgment of 

that alignment. 

 

Not at all   
To a great 

extent 
1.  Deliberate opportunities provided to surface students’ prior 

knowledge: 

 

    

a. were structured/implemented so that students would be aware 

of their own prior knowledge.  

 

1 2 3 4 

b. surfaced students’ reasons for how they were thinking. 

  

1 2 3 4 

c. had students record aspects of their prior knowledge. 

 

1 2 3 4 

d. had students make public aspects of their prior knowledge.   

 

1 2 3 4 

e. allowed students’ ideas to be surfaced without judgment.   

 

1 2 3 4 

 

 
Not at all   

To a great 
extent 

2. To what extent were the opportunities provided to surface 

students’ prior knowledge aligned with the student learning goals?  

 

 

1 

 

2 

 

3 

 

4 

 

 

B. Synthesis Rating: Surfacing Prior Knowledge 

 

The synthesis rating describes the sufficiency of the opportunities to surface prior 

knowledge related to the student learning goals. The synthesis rating is not intended to be 

an arithmetic average of the individual indicator ratings.  It is the observer’s responsibility, 

with knowledge of the purposes of the science instruction and the experience of being there, 

to come up with a holistic rating.  However, item 2 is a critical indicator; the synthesis 

rating cannot be higher than the rating of this indicator. 
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To what extent were opportunities for students to surface their prior knowledge likely sufficient 

for their achievement of the student learning goals? 

 

1 2 3 4 
Not at all likely Minimally likely Moderately likely Very likely 

 

 

C. Supporting Evidence for Synthesis Rating  

 

For each key indicator listed above, and the synthesis rating, provide 1) a description of the 

relevant instruction, 2) a statement of quality of the instruction for the indicator, and 3) the 

rationale and evidence for your statement of quality.  Additionally, if anything else factored 

into your synthesis rating, please describe it below. 

 

 

Description of Opportunities to Surface Prior Knowledge Related to the Student Learning 

Goals 

 

1a. Deliberate opportunities provided to surface students’ prior knowledge were 

structured/implemented so that students would be aware of their own prior knowledge. 

 

1b. Deliberate opportunities provided to surface students’ prior knowledge surfaced students’ 

reasons for how they were thinking. 

 

1c. Deliberate opportunities provided to surface students’ prior knowledge had students record 

aspects of their prior knowledge. 

 

1d. Deliberate opportunities provided to surface students’ prior knowledge had students make 

public aspects of their prior knowledge. 

 

1e. Deliberate opportunities provided to surface students’ prior knowledge allowed students’ 

ideas to be surfaced without judgment. 

 

2. To what extent were the opportunities provided to surface students’ prior knowledge aligned 

with the student learning goals? 

 

Synthesis: 
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III.  Engaging with Examples/Phenomena 

 

A. Ratings of Key Indicators 

 

□ Check here if the observed instruction addressing the student learning goals did not include 

opportunities for students to engage with examples/phenomena for developing or reinforcing 

science ideas and skip to Using Evidence to Draw Conclusions and Make Claims about the 

Examples/Phenomena. 

 

 

The first part of this section asks you to rate the extent to which several key features of 

engaging students with examples/phenomena were present, regardless of how well aligned 

the examples/phenomena were with the student learning goals.  The second part asks for 

your judgment of that alignment.   

 

Not at all   
To a great 

extent 
1.  Deliberate opportunities to engage with examples/phenomena: 

 

    

a. included examples/phenomena that were accessible to 

students.   

 

1 2 3 4 

b. focused students on relevant aspects of the 

examples/phenomena. 

 

1 2 3 4 

c. had students describe and/or keep a record of the processes 

they used/data they generated. 

 

1 2 3 4 

 

 
Not at all   

To a great 
extent 

2. To what extent did the examples/phenomena provide evidence 

related to the student learning goals?  

 

 

1 

 

2 

 

3 

 

4 

 

 

B. Synthesis Rating: Engaging with Examples/Phenomena 

 

The synthesis rating describes the sufficiency of the students’ engagement with 

examples/phenomena for understanding the student learning goals. The synthesis rating is 

not intended to be an arithmetic average of the individual indicator ratings.  It is the 

observer’s responsibility, with knowledge of the purposes of the science instruction and the 

experience of being there, to come up with a holistic rating.  However, item 2 is a critical 

indicator; the synthesis rating cannot be higher than the rating of this indicator. 
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To what extent were opportunities for students to engage with examples/phenomena likely 

sufficient for their achievement of the student learning goals? 

 

1 2 3 4 
Not at all likely Minimally likely Moderately likely Very likely 

 

 

C. Supporting Evidence for Synthesis Rating 

 

For each key indicator listed above, and the synthesis rating, provide 1) a description of the 

relevant instruction, 2) a statement of quality of the instruction for the indicator, and 3) the 

rationale and evidence for your statement of quality.  Additionally, if anything else factored 

into your synthesis rating, please describe it below. 

 

 

Description of Opportunities to Engage with Examples/Phenomena Aligned to the Student 

Learning Goals 

 

1a. Deliberate opportunities to engage with examples/phenomena included 

examples/phenomena that were accessible to students. 

 

1b. Deliberate opportunities to engage with examples/phenomena focused students on relevant 

aspects of the examples/phenomena. 

 

1c. Deliberate opportunities to engage with examples/phenomena had students describe and/or 

keep a record of the processes they used/data they generated. 

 

2. To what extent did the examples/phenomena provide evidence for the Student Learning 

Goals? 

 

Synthesis: 
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IV.  Using Evidence to Draw Conclusions and Make Claims about the 

Examples/Phenomena 

 

A. Ratings of Key Indicators 

 

□ Check here if the observed instruction addressing the student learning goals did not include 

using of evidence to draw conclusions and make claims for the purpose of developing or 

reinforcing science ideas and skip to V. Sense-making. 

 

  

The first part of this section asks you to rate the extent to which several key features of 

using evidence to draw conclusions about the examples/phenomena were present, 

regardless of how well aligned these opportunities were to the student learning goals.  The 

second part asks for your judgment of that alignment. 

 

Not at all   
To a great 

extent 
1.  Deliberate opportunities provided to students to draw 

conclusions/make claims: 

    

 

a. helped students understand what the data represent.   

 

1 2 3 4 

b. facilitated students’ interpretation/analysis of the data.  

 

1 2 3 4 

c. had students use evidence to support their claims about the 

examples/phenomena they were investigating.   

 

1 2 3 4 

d. had students use evidence to critique claims (made by them 

and/or others) about the examples/phenomena they were 

investigating.  

 

1 2 3 4 

 

 
Not at all   

To a great 
extent 

2. To what extent were the opportunities provided to students to 

draw conclusions/make claims about the examples/phenomena 

aligned with the student learning goals?  

 

 

1 

 

2 

 

3 

 

4 

 

 

B. Synthesis Rating: Using Evidence to Draw Conclusions and Make Claims 

 

The synthesis rating describes the sufficiency of using the evidence to draw conclusions and 

make claims. The synthesis rating is not intended to be an arithmetic average of the 

individual indicator ratings.  It is the observer’s responsibility, with knowledge of the 

purposes of the science instruction and the experience of being there, to come up with a 
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holistic rating.  However, item 2 is a critical indicator; the synthesis rating cannot be higher 

than the rating of this indicator. 
 

To what extent were opportunities for students to use evidence to draw conclusions and make 

claims likely sufficient for their achievement of the student learning goals? 

 

1 2 3 4 
Not at all likely Minimally likely Moderately likely Very likely 

 

 

C. Supporting Evidence for Synthesis Rating 

 

For each key indicator listed above, and the synthesis rating, provide 1) a description of the 

relevant instruction, 2) a statement of quality of the instruction for the indicator, and 3) the 

rationale and evidence for your statement of quality.  Additionally, if anything else factored 

into your synthesis rating, please describe it below. 

 

 

Description of Opportunities to Use Evidence to Draw Conclusions and Make Claims  

 

1a. Deliberate opportunities provided to students to draw conclusions/make claims helped 

students understand what the data represent. 

 

1b. Deliberate opportunities provided to students to draw conclusions/make claims facilitated 

students’ interpretation/analysis of the data. 

 

1c. Deliberate opportunities provided to students to draw conclusions/make claims had 

students use evidence to support their claims about the examples/phenomena they were 

investigating. 

 

1d. Deliberate opportunities provided to students to draw conclusions/make claims had 

students use evidence to critique claims (made by them and/or others) about the 

examples/phenomena they were investigating. 

 

2. To what extent were the opportunities provided to students to draw conclusions/make claims 

about the examples/phenomena aligned with the student learning goals? 
 

Synthesis:
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V.  Sense-making  
 

A. Ratings of Key Indicators 

 

□ Check here if the observed instruction addressing the student learning goals did not include 

opportunities for students to connect what they did in the instruction to science ideas for the 

purpose of developing or reinforcing those ideas.  

 

  

The first part of this section asks you to rate the extent to which several key features of 

sense-making were present, regardless of how well aligned these opportunities were to the 

student learning goals.  The second part asks for your judgment of that alignment. 

 

Not at all   
To a great 

extent 
1.  Deliberate opportunities for sense-making:     

 

a. helped students connect what they did in the instruction to the 

content related to the student learning goals 

 

1 2 3 4 

b. had students use evidence from multiple phenomena to 

support/critique claims about the content related to the 

student learning goals 

 

1 2 3 4 

c. helped students compare their emerging understanding of 

content related to the student learning goals to their prior 

ideas. 

 

1 2 3 4 

d. helped students compare their emerging understanding of the 

content related to the student learning goals to other science 

ideas that they already know. 

 

1 2 3 4 

 

 
Not at all   

To a great 
extent 

  

2. To what extent did the sense-making opportunities address the 

student learning goals?  

 

 

1 

 

2 

 

3 

 

4 

 

B. Synthesis Rating: Sense-making  

 

The synthesis rating describes the sufficiency of the opportunities to make sense of the 

content related to the student learning goals. The synthesis rating is not intended to be an 

arithmetic average of the individual indicator ratings.  It is the observer’s responsibility, 

with knowledge of the purposes of the science instruction and the experience of being there, 
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to come up with a holistic rating.  However, item 2 is a critical indicator; the synthesis 

rating cannot be higher than the rating of this indicator. 

 

To what extent were opportunities for students to make sense likely sufficient for their 

achievement of the student learning goals? 

 

1 2 3 4 
Not at all likely Minimally likely Moderately likely Very likely 

 

 

 

C. Supporting Evidence for Synthesis Rating 

 

For each key indicator listed above, and the synthesis rating, provide 1) a description of the 

relevant instruction, 2) a statement of quality of the instruction for the indicator, and 3) the 

rationale and evidence for your statement of quality.  Additionally, if anything else factored 

into your synthesis rating, please describe it below. 

 

 

Description of Sense-Making Opportunities Aligned to the Student Learning Goals 

 

1a. Deliberate opportunities for sense-making helped students connect what they did in the 

instruction to the content in the student learning goals. 

 

1b. Deliberate opportunities for sense-making had students use evidence from multiple 

phenomena to support/critique claims about the content in the student learning goals. 

 

1c. Deliberate opportunities for sense-making helped students compare their emerging 

understanding of the content in the student learning goals to their prior ideas. 

 

1d. Deliberate opportunities for sense-making helped students compare their emerging 

understanding of the content in the student learning goals to other science ideas that they 

already know. 

 

2. To what extent did the sense-making opportunities address the student learning goals? 

 

Synthesis 

 

 

 

 

  



Horizon Research, Inc. A-24 June 2015 

Section Three: Adherence to Practices (ATP) 

 

IQWST is a carefully sequenced middle school curriculum that includes the following scientific 

practices: designing investigations; data gathering, organization, and analysis; modeling of 

scientific phenomenon; and constructing evidence-based explanations (claim, evidence and 

reasoning); and other pedagogical features such as driving question, discourse-centered 

classroom, embedded assessments and literacy in the inquiry classroom. 

 

Indicate (X) which of the features of IQWST are included in the enacted lesson and provide a 

description of the relevant instruction  

 
Features (X) Description 

A. Data gathering   
B. Data organizing   
C. Data analysis   
D. Designing investigations    
E. Modeling scientific phenomenon   
F. Evidence-based explanation 

i. Claim   
ii. Evidence   

iii. Reasoning   

G. Driving Question/DQB   
H. Discourse-centered classroom  

i. Brainstorming   
ii. Synthesizing   
iii. Pressing for understanding   

I. Embedded assessments    
J. Literacy in the inquiry classroom 

i. Reading    
ii. Writing   
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U-FUTuRES Science Teacher Leader Post-Observation Interviews Protocol 
 

1. What were the specific science ideas that were targeted in the lesson that I observed 

today?   

 

2. Let’s talk more about the instruction I just observed.  How far did you hope students 

would get in their understanding of [specific science idea(s] 

a. What were the learning goals for the lesson? 

b. What scientific practices were emphasized in the lesson? 

 

3. Did you make any modifications to today’s lesson?  

a. [If YES] What specific changes did you make to this activity?  (How did the way 

you taught this activity differ from what was written in the IQWST curriculum 

materials?  Did you skip anything?  Did you add anything?)  

b. [If YES] Why did you make each of these changes? 

 

4. So far, have you skipped any lessons from this IQWST unit?  

a. [If YES] Why did you skip these lessons? 

 

5. The IQWST Teachers Edition contains a front matter section, which includes things such 

as a Unit Overview, Prerequisite Knowledge, and About IQWST.  Did you use the front 

matter to prepare for today’s lesson?   

a.  [If YES] What specific parts of the front matter did use to prepare for today’s 

lesson?  Why? 

b. [If YES] What aspects of the front matter section were the most useful for you? 

Why? 

c. [If NO] Have you used the front matter to prepare for other lessons found in the 

IQWST curriculum materials?  How so? 

 

6. The IQWST Teachers Edition also contains educative supports embedded throughout 

each lesson, including things such as Alternative Conceptions, Background Knowledge, 

Learning Goals, and Suggested Prompts.  Did you use the educative supports to assist 

you with the implementation of today’s lesson?  

a. [If YES] Which educative supports did use in today’s lesson?  Why? 

b. [If YES] Which educative supports have been the most useful to you?  Why? 

 

7. How would you characterize your comfort with the science content in this lesson?  To 

what do you attribute your level of comfort?  

 

PROBE: How, if at all, has the STLI coursework contributed to your comfort 

with the science content in this lesson? 
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8. How comfortable are you in using the instructional methods used in this IQWST lesson?  

To what do you attribute your comfort level?  

 

PROBE: How, if at all, has the STLI coursework contributed to your comfort 

with the instructional methods used in this lesson? 

 

9. Were there any other factors that we haven’t discussed already that affected how you 

used the IQWST materials?  

 

PROBE: How, if at all, has instructional time affected how you use the IQWST 

curriculum? 

 

PROBE: How, if at all, has the availability of resources and supplies affected 

how you use the IQWST curriculum? 

 

10. Could you describe for me the lessons prior to the one I observed that were intended to 

develop students’ understanding of these science idea(s)?  

 

11. Could you describe for me the lessons that will come next that address [specific science 

idea(s)]?  

 

12. Some teachers ask students to pull together what they’ve learned about the targeted ideas 

at the end of a lesson or series of lessons; other teachers prefer to provide a summary at 

the end of all of the instruction in a unit, and still others do a combination of the two.  

Tell me what you are planning for pulling together the lessons on this idea.  

 

13. At the end of instruction on an idea, sometimes students are asked to reflect on their 

initial thinking about the idea in light of their emerging understanding.  Other times 

students may be asked to relate the targeted idea to other scenarios or real world 

examples.  Will there be opportunities for students to connect the targeted idea from this 

lesson to their prior understanding or to other things they know or have learned?  If so, 

please describe.
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Appendix B 

Composite Definitions 
 

To facilitate the reporting of large amounts of survey data, and because individual questionnaire 

items are potentially unreliable, groups of survey questions that measure similar ideas can be 

combined into “composites.” Each composite represents an important construct related to C-Core 

project outcomes. Cronbach’s Coefficient Alpha is a measure of the reliability of a composite 

(i.e., the extent to which the items appear to be measuring the same construct).  Although there is 

not a consensus in the field, HRI applies the following standards for Cronbach’s Alpha: a 

Cronbach’s Alpha of 0.6 is considered acceptable, 0.7 fair, 0.8 good, and 0.9 excellent.  

 

Each composite is calculated by summing the responses to the items associated with that 

composite and then dividing by the total points possible. In order for the composites to be on a 

100-point scale, the lowest response option on each scale was set to 0. As a result, someone who 

marks the lowest point on every item in a composite receives a score of 0, and someone who 

marks the highest point on every item receives a score of 100. It also assures that 50 is the true 

mid-point. The denominator for each composite is determined by computing the maximum 

possible sum of responses for a series of items and dividing by 100; e.g., a nine-item composite 

where each item is on a scale of 0–4 would have a denominator of 0.36. 

 

 

Table B-1  

2014 Spring Survey – Cohort 2 

Composite: Content Accessibility for Leadership Course 
The course was relevant to my work as a science teacher leader 1f 

Interactions with the course instructor(s) helped me understand the course material better 1g 

The content of the course was interesting to me 1i 

I usually understood the content/information being taught in the course 1j 

Number of Items in Composite 4 

Cronbach’s Coefficient Alpha 0.862 

 

 

Table B-2  

2014 Spring Survey – Cohort 2 

Composite: Participant Interactions and Course Culture for Leadership Course 
Interactions with the course participants helped me understand the course material better 1h 

I found the online discussions interesting 1k 

The online class atmosphere encouraged me to make contributions to the discussion 1l 

Number of Items in Composite 3 

Cronbach’s Coefficient Alpha 0.707 
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Table B-3  

2014 Spring Survey – Cohort 2 

Composite: Logistical Issue and Clarity of Course Requirements for Leadership Course 
The goals of the course were made clear 1a 

The course work requirements were made clear 1b 

The course work requirements were realistic 1c 

The course grading system was made clear 1d 

I was kept informed of my grades in the course 1e 

Number of Items in Composite 5 

Cronbach’s Coefficient Alpha 0.825 

 

 

Table B-4  

2014 Spring Survey – Cohort 2 

Composite: Understanding of IQWST 
The structure (features, components, themes) of IQWST 6a 

The learning goals emphasized in the IQWST curriculum 6b 

How the science practices (e.g., asking questions, using evidence) are emphasized in the 

IQWST curriculum 6c 

How the educative materials embedded in the IQWST curriculum can support your 

teaching of IQWST 6d 

How the science ideas build across lessons and units in the IQWST curriculum materials 6e 

Number of Items in Composite 5 

Cronbach’s Coefficient Alpha 0.818 

 

 

Table B-5  

2014 Spring Survey – Cohort 2 

Composite: Preparedness to Use IQWST 
Plan for and set up investigations in the IQWST curriculum 7a 

Motivate students to learn the science content in the IQWST curriculum 7b 

Surface students’ prior knowledge of key science ideas 7c 

Use driving questions to contextualize student learning and anchor scientific ideas 7d 

Support student learning of the key science ideas in the IQWST curriculum 7e 

Help students use evidence to develop models to explain various phenomena 7f 

Help students to revise a model based on additional evidence 7g 

Support student discussions about scientific ideas, data, and phenomena 7h 

Use facilitation strategies intended to increase student participation and individual 

accountability 7i 

Help students generate scientific explanations and arguments using data as evidence 7j 

Help students make content connections across lessons in the IQWST curriculum 7k 

Use various literacy practices to build student understanding of scientific ideas in the 

IQWST curriculum 7l 

Number of Items in Composite 12 

Cronbach’s Coefficient Alpha 0.864 
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Table B-6  

2014 Spring Survey – Cohort 2 

Composite: Preparedness to Provide Support for IQWST 
Plan for and set up investigations in the IQWST curriculum 8a 

Motivate students to learn the science content in the IQWST curriculum 8b 

Surface students’ prior knowledge of key science ideas 8c 

Use driving questions to contextualize student learning and anchor scientific ideas 8d 

Support student learning of the key science ideas in the IQWST curriculum 8e 

Help students use evidence to develop models to explain various phenomena 8f 

Help students to revise a model based on additional evidence 8g 

Support student discussions about scientific ideas, data, and phenomena 8h 

Use facilitation strategies intended to increase student participation and individual 

accountability 8i 

Help students generate scientific explanations and arguments using data as evidence 8j 

Help students make content connections across lessons in the IQWST curriculum 8k 

Use various literacy practices to build student understanding of scientific ideas in the 

IQWST curriculum 8l 

Number of Items in Composite 12 

Cronbach’s Coefficient Alpha 0.927 

 

 

Table B-7  

2014 Spring Survey – Cohort 2 

Composite: Leadership Preparedness 
Design workshops to develop teachers’ ability to implement IQWST 9a 

Facilitate workshops to develop teachers’ ability to implement IQWST 9b 

Design PLCs to support teachers implementation of IQWST 9c 

Facilitate PLCs to support teachers implementation of IQWST 9d 

Provide one-on-one coaching support to teachers implementing IQWST 9e 

Number of Items in Composite 5 

Cronbach’s Coefficient Alpha 0.816 

 

 

Table B-8 

2014 Summer Survey – Cohort 2 

Composite: Content Accessibility for Ways of Knowing Course 
The course was relevant to my work as a science teacher leader 1g 

Interactions with the course instructor(s) helped me understand the course material better 1i 

The content of the course was interesting to me 1j 

I usually understood the content/information being taught in the course 1f 

Number of Items in Composite 4 

Cronbach’s Coefficient Alpha 0.473 
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Table B-9  

2014 Summer Survey – Cohort 2 

Composite: Participant Interactions and Course Culture for Ways of Knowing Course 
Interactions with the course participants helped me understand the course material better 1h 

I found the online discussions interesting 1k 

The online class atmosphere encouraged me to make contributions to the discussion 1l 

Number of Items in Composite 3 

Cronbach’s Coefficient Alpha 0.864 

 

 

Table B-10  

2014 Summer Survey – Cohort 2 

Composite: Logistical Issue and Clarity  

of Course Requirements for Ways of Knowing Course 
The goals of the course were made clear 1a 

The course work requirements were made clear 1b 

The course work requirements were realistic 1c 

The course grading system was made clear 1d 

I was kept informed of my grades in the course 1e 

Number of Items in Composite 5 

Cronbach’s Coefficient Alpha 0.799 

 

 

Table B-11  

2014 Summer Survey – Cohort 2 

Composite: Content Accessibility for Biological Science Course 
The course was relevant to my work as a science teacher leader 5k 

Interactions with the course instructor(s) helped me understand the course material better 5m 

The content of the course was interesting to me 5n 

I usually understood the content/information being taught in the course 5g 

Number of Items in Composite 4 

Cronbach’s Coefficient Alpha 0.453 

 

 

Table B-12  

2014 Summer Survey – Cohort 2 

Composite: Participant Interactions and Course Culture for Biological Science Course 
Interactions with the course participants helped me understand the course material better 5l 

I found the online discussions interesting 5o 

The online class atmosphere encouraged me to make contributions to the discussion 5p 

Number of Items in Composite 3 

Cronbach’s Coefficient Alpha 0.372 
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Table B-13  

2014 Summer Survey – Cohort 2 

Composite: Logistical Issue and Clarity  

of Course Requirements for Biological Science Course 
The goals of the course were made clear 5a 

The course work requirements were made clear 5b 

The course work requirements were realistic 5c 

The course grading system was made clear 5d 

I was kept informed of my grades in the course 5e 

Number of Items in Composite 5 

Cronbach’s Coefficient Alpha 0.861 

 

 

Table B-14  

2014 Summer Survey – Cohort 2 

Composite: Prior Perceptions of Understanding of Biological Science 
Nature of science 6a prior 

Characteristics of living things 6b prior 

Macromolecules 6c prior 

Cell structure and function 6d prior 

Cellular metabolism 6e prior 

Mendelian genetics 6f prior 

Non-Mendelian genetics 6g prior 

Karyotypes and chromosome disorders 6h prior 

Molecular genetics 6i prior 

Mechanisms of evolution 6j prior 

Ecosystems and species interactions 6k prior 

Ecological successions 6l prior 

Invasive species 6m prior 

Climate change 6n prior 

Organismal structure and function 6o prior 

Organismal metabolism 6p prior 

Homeostasis 6q prior 

Number of Items in Composite 17 

Cronbach’s Coefficient Alpha 0.920 
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Table B-15  

2014 Summer Survey – Cohort 2 

Composite: Prior Perceptions of Understanding of Biological Science 
Nature of science 6a now 

Characteristics of living things 6b now 

Macromolecules 6c now 

Cell structure and function 6d now 

Cellular metabolism 6e now 

Mendelian genetics 6f now 

Non-Mendelian genetics 6g now 

Karyotypes and chromosome disorders 6h now 

Molecular genetics 6i now 

Mechanisms of evolution 6j now 

Ecosystems and species interactions 6k now 

Ecological successions 6l now 

Invasive species 6m now 

Climate change 6n now 

Organismal structure and function 6o now 

Organismal metabolism 6p now 

Homeostasis 6q now 

Number of Items in Composite 17 

Cronbach’s Coefficient Alpha 0.934 
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U-FUTuRES 2014 Summer Institute Survey

Q6 - Prior

For each of the content areas below, please indicate 
your level of understanding of each of the following 
aspects prior to the Biological Science For Middle 
School Teachers course

Total
No 

Understanding
Some 

Understanding
Good 

Understanding
Strong 

Understanding

Total N Missing N Percent Percent Percent Percent
[Prior] Q6AP: Nature of Science
[Prior] Q6BP: Characteristics of living things
[Prior] Q6CP: Macromolecules
[Prior] Q6DP: Cell structure and function
[Prior] Q6EP: Cellular metabolism (respiration and 
photosynthesis)
[Prior] Q6FP: Mendelian genetics
[Prior] Q6GP: Non-Mendelian genetics
[Prior] Q6HP: Karyotypes and chromosome 
disorders
[Prior] Q6IP: Molecular genetics (e.g., gene 
expression)
[Prior] Q6JP: Mechanisms of evolution (e.g., natural 
selection)
[Prior] Q6KP: Ecosystems and species interactions
[Prior] Q6LP: Ecological succession
[Prior] Q6MP: Invasive species
[Prior] Q6NP: Climate change
[Prior] Q6OP: Organismal structure and function
[Prior] Q6PP: Organismal metabolism
[Prior] Q6QP: Homeostasis

16 0 0 0 56 44
16 0 0 25 69 6
16 0 25 44 31 0
16 0 13 19 56 13

16 0 6 38 50 6

16 0 19 13 38 31
16 0 44 31 25 0

16 0 19 44 31 6

16 0 25 44 31 0

16 0 6 31 44 19

16 0 0 50 38 13
16 0 25 38 31 6
16 0 6 44 31 19
16 0 0 19 63 19
16 0 6 31 56 6
16 0 6 50 44 0
16 0 6 25 56 13

Horizon Research, Inc.



U-FUTuRES 2014 Summer Institute Survey

Q6 - Now

For each of the content areas below, please indicate 
your level of understanding of each of the following 
aspects now.

Total
No 

Understanding
Some 

Understanding
Good 

Understanding
Strong 

Understanding

Total N Missing N Percent Percent Percent Percent
[Now] Q6AN: Nature of Science
[Now] Q6BN: Characteristics of living things
[Now] Q6CN: Macromolecules
[Now] Q6DN: Cell structure and function
[Now] Q6EN: Cellular metabolism (respiration and 
photosynthesis)
[Now] Q6FN: Mendelian genetics
[Now] Q6GN: Non-Mendelian genetics
[Now] Q6HN: Karyotypes and chromosome 
disorders
[Now] Q6IN: Molecular genetics (e.g., gene 
expression)
[Now] Q6JN: Mechanisms of evolution (e.g., natural 
selection)
[Now] Q6KN: Ecosystems and species interactions

[Now] Q6LN: Ecological succession
[Now] Q6MN: Invasive species
[Now] Q6NN: Climate change
[Now] Q6ON: Organismal structure and function
[Now] Q6PN: Organismal metabolism
[Now] Q6QN: Homeostasis

16 0 0 0 38 63
16 0 0 0 44 56
16 0 0 19 38 44
16 0 0 13 50 38

16 0 0 0 56 44

16 0 0 6 25 69
16 0 0 19 31 50

16 0 0 0 56 44

16 0 0 19 44 38

16 0 0 6 44 50

16 0 0 0 56 44

16 0 0 6 56 38
16 0 0 0 19 81
16 0 0 6 50 44
16 0 0 0 56 44
16 0 0 19 50 31
16 0 0 6 38 56
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