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Project Overview
The Mercy College Master Teacher Fellowship (MTF) is to recruit and retain veteran
teachers from local high needs districts to complete an advanced certificate in STEM
Education, as well as demonstrate leadership capabilities in terms of leadership and
mentorship of other teachers in their districts as well as increased student test
scores and high evaluation marks by peers and administrators. This program is a 5year, Robert Noyce Teacher Scholarship program, Track 3 (Master Teacher
Fellowship). This evaluation report measures and reflects on the effectiveness and
efficacy of different programmatic strategies to achieve these ends.

Year 3 Evaluation overview
This evaluation covers the second year of the
project, between July 2020 through June 2021.
An overview, synopsis style video
presentation was made of this evaluation
report, and can be viewed at:
http://www.bcbaldwin.com/home/mercy-teachingfellows/mtf-year-3-evaluation

This video provides on overview of the main
elements contained within this written evaluation report, as well as providing some
contextual analysis of the project. Please be aware that this video is “unlisted”,
therefore not searchable within the YouTube platform and the Evaluation website
link. However, anyone with the URL link can view the video and read the evaluation
report, so please share sparingly and accordingly.
Below in Table 1 is a Conceptual Model, showing the different inputs, activities and
anticipated outcomes of the project.
Table 1: Conceptual Model

Inputs

Activities

Short-Term Outcomes

Long-Term Outcomes
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Mercy College
inputs

· Recruitment and
selection of master
teachers
· Development of
Advanced Certificate
program
· Instruction of
coursework in program
· Professional
Development and
management of vPLC

District partners
inputs

· willingness to
partner
· Providing safe class
environments for PLC
and leadership
opportunities
· Aggregation of
student test scores

· increased number of
teachers from partner districts
interested in further
education in advanced STEM
· increased number of
teachers from non-partner
districts to pursue Advanced
Cert in STEM
· teachers participate in
school-based and collegebased PD activities within
their PLC

· sustained teacher attitudes
toward PD in advanced STEM
pedagogies
· sustained, elevated student
achievement scores in science
and mathematics
· teacher self-development
and leadership of schoolbased PD activities in STEM

· increased student
achievement scores in science
and mathematics

· sustained higher student
achievement scores in science
and mathematics

· district willingness to
develop their own advanced
STEM academies for master
teachers

· district maintenance of
their own advanced STEM
academies for master teachers
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Evaluation and
Assessment

· data collection via
surveys, interviews
· formative
assessment feedback
· summative
assessment reporting

NSF Noyce

· initial and intense data
collection at commencement
of project
· ongoing feedback provided
to project management team
· development of yearly
annual external evaluation
reports

· data collection throughout
project
· data collection at end of
each project year to determine
yearly progress
· feedback to both project
personnel as well as NSF
regarding project evaluation,
suggestions for improvement
and recommendations for
future implementation
strategies

· funding for all
inputs from Mercy and
district partners

Recruitment Strategies
Because this project focuses on recruiting master teachers to participate in the
project, ultimately leading to a total of 14 teachers were recruited from the
following partner districts to round out the composition of the first two cohorts of
teaching fellows:
Yonkers (44%)
Port Chester (19%)
Elmsford (13%)
New Rochelle (25%)
All of the teachers possess qualifications that describe a typical master teacher.
Namely, all teachers are certified, possess content degrees in their field of
instruction, and have been nominated by their supervisor or building principal as
being a leader in their school. Applicants had to complete an online application—
including transcript submission, supervisor observation reports, recommendations,
written essay questions and then followed by an interview and classroom
walkthrough. This process will ensure that the most qualified applicants are
selected based on merit and leadership capability, with consideration given to
increasing underrepresented minority participation.
To this end, a total of 14 teachers were selected to participate in the first two
cohorts of fellows (7 teachers in each cohort). These fellows will participate in the
project for the duration, engaged in school-based and university-mentored
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leadership roles. All positions for both cohorts have been filled, as recruitment
strategies have proven to be successful for all of the fellows in both cohorts.

Program Coursework and Structure
Throughout the duration of the program, the fellows enroll in three grant-funded
Mercy College graduate courses (nine credits) in STEM pedagogy:
Enhancing Science / Mathematics with STEM
Engineering for the Classroom
Leadership in STEM Education
These three courses are required for the fellows to complete. If the fellows are
interested in pursuing an Advanced STEM certificate, there are three more required
courses to complete (two STEM content courses as well as one course in
programming and robotics).
During the first summer (2019), the Center for the Urban River at Beczak (CURB) – a
collaboration with Sarah Lawrence College and the former Beczak Environmental
Education Center have designed a course entitled Teaching the Environment, which
all fellows have the opportunity to attend for a full week in the summer. This
professional development opportunity provides hands-on experiences in both
science learning and science teaching in a real-life environment on the banks of the
Hudson River. Fellows spent time in research labs, classrooms and in the outdoors
to explore different aspects of environmental science and how they can develop
their knowledge and skills necessary to become successful environmental stewards
and advocates for their students.
The second summer (2020), did not allow for Fellows to attend the course at CURB
due to Covid-19. Plans are currently underway for a smaller-scale experience
during the Summer of 2021 at CURB for the second cohort of fellows that were not
able to experience the Teaching the Environment course during 2019.
The grant supplements teachers’ salaries by $10,000 per year, increasing to $13,000
per year after coursework is completed. Because this is a five-year grant, and
because there is a five-year requirement that the fellows teach in high-needs
schools, there is an ongoing opportunity that fellows continue to participate in and
lead professional learning opportunities both in their home schools as well as at
Mercy College in upcoming years – thereby increasing the fellows’ leadership skills
through the aid of their participation in the program.

Data Sources and Collection
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Empirical Data was collected from the candidates using five different instruments:
1.
2.
3.
4.
5.

Science / Math Teaching Efficacy and Beliefs Instrument (STEBI / MTEBI)
Questionnaire on Teacher Interaction (QTI) instrument
PLCs and emphasis on video-PLCs and faculty PLCs (via TCAR rubric)
Danielson observation framework for teacher leadership
Teaching Engineering Self-Efficacy Scale (TESS)

A focus group interviews was conducted with a select number of fellows. To allow
for further triangulation of data. Empirical and qualitative data will be expanded
below.

Empirical Data
STEBI / MTEBI
The Science (or Math) Teaching Efficacy and Beliefs Instrument (STEBI / MTEBI)
are survey instruments designed to measure two subscales: Personal Science (or
Math) Teaching Efficacy and Science (or Mathematics) Teaching Outcome
Expectancy. Namely, this instrument measures how well candidates think how
professionally successful they will be in terms of both their teaching, as well as how
their students learn science / mathematics concepts and material. The candidates
self-reported ratings to a number of items that aimed to measure candidates’ values
on these two subscales. Table 2 below shows the candidates’ self-reported means
for each of these subscales. Any sub-scale rating substantially lower than a “4”
rating warrants discussion and consideration as a factor to address by other means.
These data shown in Table 2 were collected during Years 1, 2 and 3 of the project.
Table 2: STEBI / MTEBI sub-scale values for Years 1, 2 and 3

Sub-scale
PSTE
STOE
PMTE
MTOE

Rating (1-5), Year 1
4.03 (n=5)
4.58 (n=5)
3.72 (n=12)
4.14 (n=12)

Year 2
4.40 (n=11)
3.84 (n=11)
4.43 (n=9)
4.07 (n=9)

Year 3
4.45 (n=13)
4.10 (n=13)
4.32 (n=10)
3.76 (n=10)

The data over the three years show a couple of areas of interest. The first item to
consider is that the STEBI/MTEBI is an instrument that is used to measure selfefficacy of teachers, but it is frequently used to measure self-efficacy in teacher
candidates or teachers very new teachers. The difference in this population is that
all of the teachers have experience – they all have tenure in their districts, have been
identified by their home districts and the project personnel at Mercy College to
possess leadership qualities. To this end, we might not expect to see significant
drops (or gains) over time as compared to teacher candidates or early-career
teachers.
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The data indicate that in terms of teaching efficacy, the fellows indicated markedly
higher values from one year to the next. This might indicate that the fellows have
grown much more confident in their teaching ability of math and science in
particular. When analyzing the STOE sub-scale values, we see a similar marked drop
in outcome expectancy for science teaching. This is an item of interest from a
program standpoint. There are possibly a couple of explanations for this. First, it
could be that, taken at face value, the fellows felt less comfortable in how their
students would perform (the outcomes) in science as a result of the fellows’
increased knowledge of what works and what doesn’t in science pedagogy – and the
additional measures that the fellows would need to undertake in order for their
students to perform better. A second explanation could be that in the second cohort
of fellows, there were just more math teachers, who might tend to exhibit lower selfefficacy levels for a teaching a subject that they are not as comfortable with from a
content and pedagogy standpoint. The values measured for fellows in Year 3
followed the same trend as for Year 2 – namely that the values for outcome
expectancy and teaching efficacy are slowly approaching baseline levels after a
couple of years of teacher leadership development from participation in this
program.
The values from this instrument over time will be closely analyzed as a potential
indicator of a measurement of fellows’ growth in terms of their professional abilities
as STEM teachers.
QTI
The Questionnaire on Teacher Interaction instrument is used predominantly to
categorize teachers’ behavior from two sub-scales: Leadership and Helpfulness.
Table 3 below shows these sub-scale values over the first three years of the project.
Table 3: QTI sub-scale values for Years 1, 2 and 3

Sub-scale
Leadership
Helpfulness

Rating (0-4 scale), Year 1
1.94 (n=14)
1.57 (n=14)

Year 2
1.94 (n=13)
1.62 (n=13)

Year 3
1.92 (n=14)
1.61 (n=14)

The QTI was a self-scored survey (the fellows were predicting how their students
would rate the teacher him/herself). The leadership and helpfulness sub-scale
values indicated that the fellows believed that their students would rate them about
“middling” in terms of both of these values. Because these fellows have been
nominated by their supervisors as leaders within their schools, it was surprising to
see that the fellows believed that their students would not rate their leadership or
helpfulness skills as extraordinary – since these skills are hallmarks of teachers’
success.
Comparing the results between the first three years shows minimal differences.
Follow-up with these teachers in the future will hopefully shed more light on these
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measures. This instrument will be used again in the upcoming years as another data
point in painting a clearer picture of the development of the leadership skills in the
fellows.
TCAR
The Teacher Collaboration Assessment Rubric (TCAR) is designed to measure
teacher’s reported experiences as a part of a professional learning community.
Namely, this instrument measures how well the project management and
instructional team felt that their own PLCs were performing based on four subscales: Dialogue, Decision-making, Action and Evaluation. Table 3 below shows the
staff members’ (n=4) self-reported means for each of these subscales.
Table 3: TCAR sub-scale values for Years 1, 2 and 3

Sub-scale
Dialogue
Decision-making
Action
Evaluation

Rating (0-2), Year 1
1.46 (n=4)
1.68 (n=4)
1.63 (n=4)
1.33 (n=4)

Year 2
1.60 (n=5)
1.83 (n=5)
1.87 (n=5)
1.67 (n=5)

Year 3
Data not collected
Data not collected
Data not collected
Data not collected

Data was not collected during Year 3 because the focus during the third year was no
longer on the group development of the syllabi and team-teaching for the courses, as
this work was completed in the first two years of the project.
Danielson framework
Data from the Danielson framework for Professional Responsibilities (Rubric 4)
was collected from classroom observations and video-recording experiences in the
fellows’ classrooms during the school year. Data is shown in Table 4 below. During
Year 3, there were more opportunities for both in-person and online teaching
observations, so these values are more in line with previous years.
Table 4: Danielson sub-scale values for Years 1, 2 and 3

Sub-scale
Participation
Growth
Professionalism
Overall

Rating (1-4), Year 1
3.50 (n=13)
3.56 (n=13)
3.63 (n=13)
3.57 (n=13)

Year 2
3.38 (n=4)
3.41 (n=4)
3.80 (n=4)
3.56 (n=4)

Year 3
3.44 (n=13)
3.56 (n=13)
3.71 (n=13)
3.58 (n=13)

The fellows were rated quite high in terms of their professional responsibilities
through observations and videos. Comparing the three years of the project, there
was little change from their already-high sub-scale values. This will be watched as
the program moves into its fourth year and more in-person observations will be
obtained as schools slowly re-open.
9

TESS
For the second time in Year 3, the Teaching Engineering Self-Efficacy Scale (TESS)
was administered to the fellows. The second-year fellows were enrolled in a STEM
course that was comprised of a number of units in engineering education. This
instrument was administered to the fellows during the semester that they were
enrolled in the course. There was no data collected or reported in Year 1 because
the engineering content units were not taught in the normal course sequence in
Year 1.
Because engineering is often the under-represented STEM discipline in terms of
prior formal learning experiences and coursework in STEM by the teachers, this was
a crucial piece to capture – namely, the comfort level of math and science teachers to
teach principles of engineering to their students. The TESS measures six subscales:
1. Engineering Content Knowledge Self-Efficacy (ECKSE) (measuring teachers’
personal belief in their knowledge of engineering that will be useful in a
teaching context),
2. Motivational Self-Efficacy (MSE) (measuring teachers’ personal belief in their
ability to motivate students to learn engineering concepts),
3. Instructional Self-Efficacy (ISE) (measuring teachers’ personal belief in their
ability to teach engineering to facilitate learning),
4. Engagement Self-Efficacy (ESE) (measuring teachers’ personal belief in their
ability to engage students while teaching engineering),
5. Disciplinary Self-Efficacy (DSE) (measuring teachers’ personal belief in their
ability to cope with a wide range of student behaviors during engineering
activities), and
6. Outcome Expectancy (OE) (measuring teachers’ personal belief in the effect
of teaching on students’ learning of engineering).
The data are presented in Table 5 below.
Table 5: The Teaching Engineering Self-Efficacy Scale (TESS) for Year 2 and 3

Sub-scale
ECKSE
MSE
ISE
ESE
DSE
OE
Overall

Rating (1-6), Year 2 (n=14)
4.68
4.88
4.49
5.20
5.43
5.01
4.95

Year 3 (n=14)
5.07
5.24
5.00
5.34
5.51
5.11
5.21

From the trends in the sub-scale data, it is interesting to note that while overall, the
teachers rated their overall self-efficacy for teaching engineering to be relatively
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high (jumping from 4.95 to 5.21 between Year 2 and Year 3), there were pieces of
interest within the data. For example, the lowest ratings are on teachers’ content
knowledge and instructional self-efficacy. These bits of data follow the logic that
lower perceived content knowledge from formal coursework drives lower selfefficacy values in the instruction of students in engineering content knowledge that
the teachers are not comfortable in. Higher ratings persist in engagement and
disciplinary self-efficacy ratings. This could be due to the teachers having a general
overall high ability to make STEM material engaging as well as possessing the ability
to effectively manage a classroom because of their experience and expertise as
building leaders.
Data obtained from this instrument will prove quite interesting to follow in
subsequent years of the project as the fellows develop more experience managing
and leading engineering-related projects in their classes.

Qualitative Data: Observations, Focus Groups and Interviews with
Stakeholders
Due to the shutdown of most schools for the majority of the school year, qualitative
data were collected in the form of online focus groups with the fellows, conducted
via Zoom. There were three main themes that came from these discussions. First,
the fellows were more than anxious to talk about the elephant in the room: how do
they engage their students in an online or mostly virtual environment? The fellows
were quick to point out that their participation in this project gave them not only
steady and familiar faces who were simultaneously experiencing similar situations,
but also a sounding board for ideas that the fellows could try to incorporate into
their teaching the following day.
The second theme to come out of the discussion was the ability to still continue to
work on their culminating project as a master teacher. Some of the fellows
mentioned that their participation in this project as a teacher leader still allowed
them to learn how to be creative when leading curricular and instructional changes
within their school buildings by taking on leadership roles with school initiatives.
A third theme from the discussion was that the administration of the project, and PI
Amanada Gunning in particular, has acted as a cheerleader for the fellows under the
less-than-ideal circumstances of teaching and learning during the pandemic.
Fellows mentioned that they learned confidence and resilience that some were able
to get from their home districts.
These themes from the discussions with the fellows illustrate data that would be
difficult or impossible to obtain from surveys and instruments alone.

Analysis and Summary
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In summary, the data collected indicates that recruitment of master teachers to
participate in the project was very successful. This is noted by the willingness for
the teachers to self-select and learn more about STEM and leadership within their
schools. The quantitative data indicates that the teachers feel are comfortable with
their professional abilities, but that they predict that their students might not find
their leadership and helpfulness skills at high levels. The data from the Danielson
model indicated that the fellows were proficient and distinguished in their teaching
skills, as noted by others. The TESS data indicate that the teachers are still learning
about engineering content and pedagogical practices, but have a solid foundation in
some basics of teaching that might enable this new skillset to develop over time.
Teachers’ willingness to continue participation in this project, even during a time of
Covid uncertainty in teaching, learning and administration has been an amazing
process to watch. These teachers were chosen for a very specific reason – namely
that they are leaders. That was shown explicitly with the data and its analysis.
From high participation rate from the fellows for completing the instruments, to
willingness to participate in open and honest conversations with the evaluator, the
fellows have shown they are STEM leaders.
There is ample room for professional growth on the part of the fellows that are
participating in this project. In the coming school year – as teaching and learning
returns in a big way to “normalcy” – it will be telling to note changes in the
leadership abilities of these fellows in their classrooms and beyond.
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