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Informing Leadership Practices:  Exploring 
Relationships between Student Engagement in 

Science and Zoo Education Programs
Dr Chance Sanford Vice President of Education, Houston Zoo, USA

Introduction
School principals, especially in decentralized districts like the Greater Houston Area, wear many hats around 
campus.  Much of today’s current research has categorized their roles as an instructional leader, organizer 
of the school community, manager of interpersonal relationships within the school community, and resource/
maintenance manager (Anderson 2008).  With so much on their plate and so much at stake, principals, as a 
resource manager and a leader, need to know the student programs and experiences they support both inside 

and outside the classroom provide the best value possible to support students’ overall success. 
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With the passing of the No Child Left Behind legislation, 
principals were forced to focus even more attention on 
their students’ achievement.  If you couple this widening 
gap with students’ lack of motivation for sciences as 
they progress through school, principals are up against 
enormous odds. 
To fill the achievement gap and renew motivation 
towards science studies, some researchers have 
proposed focusing on student engagement in schools 
and classrooms, especially for academically at-risk 
students, as an important factor to making a positive 
impact (Ladd and Dinella 2009; Dotterer and Lowe 
2011).  Epstein (2009) notes research supports 
the belief that less affluent students are certainly 
at a disadvantage because of the lack of exposure 
they have to community partners, such as zoos and 
museums, while growing up.  
In an effort to help provide principals with decision-
making information on educational programs at the 
Houston Zoo a study was conducted in the fall of 2012 
to explore if there is a relationship between students’ 
engagement in science in their classroom and students’ 
participation in an educational program at the Houston 
Zoo.  
Methods
Fifty-eight teachers that brought their students to 
participate in an educational class during a field 
experience at the Houston Zoo between September 
and December 2012 were administered an online 
survey by the researcher three weeks after having 
visited the Houston Zoo. The survey instrument used 
was a modified version of the preexisting Student 
Participation Questionnaire, and focused on questions 
pertaining to effort and initiative of students in the 
classroom, as well as a series of open-ended questions 
(Finn et al. 1995).

While the educational, science-based programs 
portion of this study was conducted at the Houston 
Zoo, the participants in the study were teachers from 
schools and districts in the Greater Houston Area. The 
programs at the Houston Zoo were 45-minute long, 
state standards-aligned, interactive presentations 
that include the use of animal artifacts (skins, skulls, 
etc.) and live animals. 

Results
The number of respondents did not allow testing for 
statistical significance for the Likert scale questions. 
However, the rated effort scale items scored an 
average rating of 3.38 (See Table 1), which was 
below the average rating of the initiative taking scale 
items at an average of 3.62 (See Table 2) out of a 
score of 5.0.
In addition to the Likert scale questions, the 
participants were asked to respond to an open-
ended question about engagement in science once 
back in the classroom.  Seventeen (N = 17) teachers 
responded to the question, and the common themes 
that emerged were:  excitement about science 
(answering questions more frequently, wanting to 
write about the Zoo upon returning to school, etc.), 
connectedness (connecting what was learned at the 
Zoo to the information studied in class), and science 
as a career option. 
Two additional open-ended questions were posed 
to the educators in order to provide information for 
informing leadership practices. In reference to the 
extent the program impacted their students, three 
themes emerged:  motivation, hands-on interactive 
activities with animals, and instructor excellence. 

Table 1. Average Rating of Question by Respondents on the Effort Scale
Question           Average Rating (Scale 1-5)
Students’ attention in science class has increased.      3.61
Students have increased the amount of homework they complete on time.   3.09
Students’ persistence when confronted with difficult science-based problems has increased. 3.30
Students approach new science class assignments with increased effort.    3.57
Students have increased efforts to finish science class assignments even when they are difficult. 3.35

Table 2 Average Rating of Question by Respondents on the Initiative Taking Scale
Question           Average Rating (Scale 1-5)
Students have increased their attempts to do their science class work thoroughly and well,  
 rather than just trying to get by.         3.52
Students’ participation in class discussions about science has increased.     3.91
Students do more than just the assigned science class work.      3.30
Students’ amount of questions about science information has increased.     3.73
Students have increased raising their hands to answer a science question or volunteer  
 science information.           3.57
Students have increased engaging their teacher in conversation about science before or after  
  school, or outside of class.        3.70
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When asked about the extent to which the educators 
would recommend the program to other teachers, 18 
(N = 18) teachers responded as recommending or 
highly recommending the program.
Discussion
The results from the open-ended questions will help 
to explore this observational relationship in student 
engagement in science as a result of the Houston 
Zoo education program.  Axelson and Flick (2010) 
noted student engagement in the classroom could be 
associated with such characteristics as involvement 
and interest in the classroom instruction, and 
connections to the subject matter taught, which were 
common themes presented by the educators.  
In theme one, excitement, approximately 45% of 
the teachers indicated the excitement in science 
the students exhibited upon returning from the field 
experience were tied to specific behaviors of increased 
connectedness to the subject matter through the desire 
to write about and do reports on animals, and the 
level of and quantity of questioning increasing.  These 
behaviors, coupled with the teachers’ observations, 
indicate the strength the education program had on the 
students’ interest and involvement in the classroom. 
The second most mentioned theme by the teachers 
was the increase students made in connecting 
classroom science to what they had learned while 
at the Houston Zoo.  The teachers identified these 
connections to science through specifically mentioning 
the connections to material taught, as well as an 
increase in the detail added to class discussions and 
the expansion of knowledge through use of science-
specific vocabulary. 
In 2011, Crumpton and Gregory described an aspect 
of student engagement termed academic relevancy, a 
student’s connection of the material learned in class 
to their real life experiences and how it is personally 
meaningful. In this study, academic relevancy was 
shown through the theme science as a career option. 
Educators commented that students identified working 
at a zoo or in science as an option as a result of 
attending the program.
Informing Leadership Practices
One of the intents of this study was to inform leadership 
practices related to zoo education programs and 
student engagement.  When describing the impact 
the field experience had on their students, educators 
described a truly motivating experience.  The teachers 
commented that the students came away wanting 
to pursue careers in science, asking more science 
related questions in class, and wanting to learn more 
when they got back to the classroom.  All of these 
positive learning behaviors and interest in classroom 
instructional information are reflective of elements of 
both behavioral and emotional student engagement 
(Fredricks et al. 2004).  

A second point the teachers described when referring 
to the impact the field experience had on their students 
was the focus on hands-on, interactive activities 
conducted during the Houston Zoo program.  The 
teachers described seeing and touching animals they 
otherwise would not have the opportunity to see and/or 
touch brought the learning to life and helped students 
build personal connections to the material they were 
learning.  The practice of utilizing live animals as part of 
the Houston Zoo educational programs is a purposeful 
experience, and the outcomes are in line with previous 
research.  
Lastly, a point indicated by the teachers as a reason 
for them to extend a recommendation of the field 
experience to another educator, was the instructional 
excellence.  The teachers commented specifically on 
their abilities of classroom management, engagement, 
and presentation skills.  This is important for 
organizations to note the value the teachers placed on 
the instructional practice during the field experience.  
Conclusion
Implications of this study impact both informal and 
formal educational leaders. One of the implications 
for informal science educational leaders is the 
professional preparation of their instructors.  The 
teachers associated their view of the instructors with 
the value of the program and their recommendation to 
others to participate in the same program.  Therefore, 
informal science educational leaders would behoove 
themselves to focus on the professional development 
of their staff, and more specifically the instructional 
strategies that best engage learners of all ages. The 
value teachers associate with good instruction in the 
classroom is not only important for the connection 
to the formal classroom environment, but also to 
continue to be able to effectively market programs to 
school leaders. 
As informal education leaders we should continue to 
focus on facilitating collaboration with formal education 
leaders.  As the results of this study showed, the class 
at the Houston Zoo was a motivational experience for 
the students, and their teachers reiterated this point 
through their comments on the impact it had on the 
students.  Therefore, one could see how informal 
educators can step into a role where they view 
themselves as mainly as motivators; however, if value 
was placed on collaboration with the formal teachers, 
the extent to which student learning occurs could 
potentially increase (Patrick et al.2011).  
School leaders make choices. By whatever decision-
making model they use, principals have to decide on 
how the dollars they are allocated would be best used 
for the students’ learning and achievement in their 
schools (Epstein 2009).  
As this study shows, zoo education programs are a 
way to generate a renewed interest in a topic, motivate 
the students to engage in science class through 
their work and questions, and expose students that 
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might not otherwise have an opportunity to visit a zoo 
to a novel environment in which they might learn about 
additional career options.  Therefore, school leaders 
should support research-based, high value, low cost 
educational experiences with community partners that 
truly can complement and reinforce student learning. 
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