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 I 
n educational settings, individuals 
of all ages require substantial work. 
Authentic tasks within the school 
can mitigate student learning and 

motivation, which is why effective 
educational guidelines espouse that 
activities are relatable to students. For 
example, according to the Next 
Generation Science Standards (NGSS), 
“The integration of rigorous content 
and application reflects how science 
and engineering is practiced in the real 
world” (NGSS, 2013).  
 A key characteristic of high 
achieving students is the consistent use 
of self-regulation to develop 
conceptual understanding and skills. 
Self-regulated students create plans to 
reach goals, attempt tasks based on a 
devised blueprint, and then reflect on 
the final product (Zimmerman, 2013).  
 Integrating self-regulation as 
part of a dynamic instructional 
curriculum promotes advanced content 
knowledge, skill levels, and increased 
motivation for an array of subject 
domains, including studies related to 
outdoor learning, such as citizen 
science. Refined adjustments by citizen 
scientists through self-regulatory 
processes and mentorship navigate 
data interpretations in science-oriented 

endeavors (Hiller & Kitsantas, 2015). 
 Educators and researchers have 
recognized that citizen science 
programs afford authentic learning 
opportunities for students, which relate 
to the curriculum in schools (Rushton & 
Parker, 2019; Weigelhofer et al., 2019). 
Students take part in professional 
research studies during these types of 
programs by collecting data for 
participatory projects. Not as prevalent, 
students may have the opportunity to 
have extended involvement in studies 
by creating the design, collecting data, 
and interpreting data in what is known 
as collaborative citizen science 
programs.  
 Most rare for students are co-
created projects, where learners have a 
stake in all elements of the work from 
design to dissemination (Bonney et al., 
2009; Pandya & Dibner, 2018). 
Engagement in these types of citizen 
science programs provides authentic 
experiences in which students immerse 
themselves in the behaviors of 
professional scientists (Bracey, 2019). 
 Regardless of the type of citizen 
science program, self-regulation is a 
powerful tool in advancing student skill 
sets and knowledge. An essential 
component of these programs is that 
the learner is primed in protocol 
training to maintain data collection and 
credibility in the overall program 
findings (Hiller & Kitsantas, 2021). 
Students integrate content knowledge 
and skill development, typically 
through the support of a guide, 
naturalist, field expert, scientist, and 
teacher.  
 Self-regulatory practices provide 
students the experience to master well-
defined skills through repeated 
experiences as they adjust the 
strategies that have been used in 
support of their work. These types of 
opportunities reliant on self-regulatory 
processes can profoundly affect 
student science achievement and STEM 
career motivation (Hiller & Kitsantas, 
2014; Wallace & Bodzin, 2017). In 
addition, students involved in outdoor 
studies may develop a greater 
interest in environmental 
stewardship (Meinhold & Malkus, 
2005). 
 The July issue of the Times 
Magazine focuses on ways that 
outdoor learning experiences, such 
as citizen science, can support 
students’ self-regulatory strategies 

and motivation. The following 
contributions center on two areas: the 
impact of student motivation and 
achievement and training strategies for 
teachers.  
 The contributions of Rushton 
and DiBenedetto describe the benefits 
of citizen science programs for student 
engagement and performance. 
Kitsantas and Wahidi outline ways to 
incorporate self-regulatory strategies 
during a plant-based citizen science 
program for students with attention-
deficit/hyperactivity disorder (ADHD).  
 In the context of outdoor 
educational programs in Japan, Ito and 
Nakaya provide an overview of various 
outdoor experiences for children. This 
section concludes with a contribution 
from Shim and Lee that describes the 
ENACT program in Korea; this initiative 
centers on collaborative group projects 
that engage students in socio-scientific 
issues.  
 Two additional contributions 
outline ways to train preservice and 
experienced teachers in incorporating 
outdoor education through self-
regulatory practices. Garofalo, Farenga, 
and Subramaniam detail the Black Rock 
Forest program, which builds on 
preservice teachers’ conceptual and 
pedagogical experiences through 
outdoor learning. Kramarski and 
Heaysman draw on the intersection 
between technology and instruction to 
utilize simulation experiences in 
outdoor learning to train teachers with 
instructor feedback. 
 The collection of writings within 
this issue highlights the diverse 
applications of outdoor instruction for 
teachers and students from a 
transnational perspective. For students 
and teachers, the applicability of 
outdoor instruction offers inexhaustible 
possibilities for authentic learning and 
fosters self-regulatory processes, such 
as strategic task analysis, metacognitive 
monitoring, and self-evaluation. 
Upon request, references are available 

by contacting the guest editor 
(hiller@hood.edu). 

We express appreciation to  
Jill Salisbury-Glennon, our SSRL 
SIG Chair, for her support to the 

Times Magazine, and the 
assistance provided and laudable 

work of our copy editor,  
Sarah Young. 
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initiative supported by the Maryland 
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 A 
ccording to the CDC (Centers 
for Disease Control, 2020), 
the percentage of students 
who have been diagnosed 

with attention-deficit/hyperactivity 
disorder (ADHD) has progressively 
increased in the past decade. It is 
estimated that 9.4% of children 
between the ages of 2-17 were 
diagnosed with ADHD in 2016 alone, 
with the prevalence in boys being much 
higher.  
 Students diagnosed with ADHD 
do not express a deficit in their skills and 
capabilities but instead a deficit of 
performing those skills. Studies show 
that ADHD students who use self-
regulatory strategies are more likely to 
succeed academically (Reid et al., 2005), 
primarily when learning environments 
are structured outdoors, allowing 
students to be hands-on and physically 
involved.  
 Such learning environments were 
shown to decrease symptoms of ADHD 
that interfere with attentional 
functioning (Taylor et al., 2001) by 
promoting feelings of calmness and 
peace, ultimately increasing memory 
and academic achievement (Baldwin & 
Rudge, 1995; Taylor et al., 2001).  
 Below, we describe a learning 
task to illustrate how educators can 
promote and support student self-
regulation in outdoor learning 
environments for ADHD students. The 
learning task is creating a flower garden 
in a middle school to learn about 
ecological systems and plant growth. 
 Through this activity, students 
will be able to engage in hands-on 

experiences to understand how 
different organisms interact and grow 
with each other in an ecosystem and 
gain knowledge of life sciences. 
According to research, learners’ 
acquisition of new skills (e.g., 
conducting an experiment, solving a 
physics problem) becomes self-
regulated in four sequential phases: 
observation, emulation, self-control, 
and self-regulation (Kitsantas et al., 
2000; Zimmerman, 2000).  
 This training model of self-
regulation has been tested with various 
learning tasks, and the results show that 
it is effective in helping students 
become self-regulated learners. 
Specifically,  
1. During observation, instructors 

demonstrate or model the step-by-
step process of performing the 
learning task, whereas the students 
observe and begin to think 
strategically before acting.  

2. During emulation, the instructor 
provides encouragement and 
feedback while the learners enact 
the steps of the task.  

3. In the self-control level, instructors 
provide scaffolding for student self-
monitoring while the learner will 
practice independently, focusing on 
mastering the steps to complete the 
learning task.  

4. In the final level of self-regulation, 
the instructor is available for 
feedback as needed, and learners 
begin focusing on outcomes — 

making strategic adjustments when 
performance does not meet 
standards. In Table 1 below, we 

illustrate the role of instructor and 
student in developing self-regulation 
while learning how to garden.  

 
 We recommend that educators 
remain open to new learning 
environments that implement outdoor 
activities in conjunction with building 
self-regulatory skills (i.e., observing, 
emulating, self-controlling, followed by 
self-regulating) to give students with 
learning disabilities (e.g., ADHD) the 
opportunity to thrive in education. 

 
Upon request, references are available  

by contacting the first author 
(akitsant@gmu.edu). 

Level of Self-
Regulatory 

Training 

 
Role of Instructor 

 
Role of Learner 

 
Observation 

• Model each step in planting the seeds 
using your own small garden. 

• Encourage questions! 

• Observe your teacher (or a skilled peer). 

• Start thinking about what strategies work best. 

 
Emulation 

• Let your students give it a try! 

• Periodically provide positive feedback, 
support, and guidance. 

• Give it a try on your own- finish planting seeds. 

• Remember, it’s ok to ask for help! 

 
 

Self-Control 

• Direct students towards managing their 
own garden; focus is on the process. 

• Present ways students can monitor their 
progress towards standards.  

• You got this! Plan it, practice it, evaluate it 

• Set goals and start working on garden independently. 

• Check progress s (e.g., filling measurement charts, documenting 
changes in ecosystem, keeping a reflective nature journal) 

• Evaluate goal achievement. 

 
Self-

Regulation 

• Continue supporting students with 
feedback and guidance, if needed. 

• Be proud! 

• Keep on gardening! Focus on outcomes. 

• Create a garden in your own community! 

Keep Calm and Garden on:  
Fueling Self-Regulation among Students 

with ADHD in Outdoor Contexts 
Anastasia Kitsantas & Sahar Wahidi 

Anastasia Kitsantas, 
PhD, is a Professor of 
Educational Psychology 
in the College of 
Education and Human 
Development. Her 
research interests focus 
on the development of 
self-regulated learning 
and learner motivational 
beliefs across different 
areas of human 
functioning.  

 
Sahar Wahidi is a 
second-year Ph.D. 
student at George 
Mason University 
in the Educational 
Psychology 
program. Her 
research interests 
are centered 
around taking a 
critical approach 
to self-regulation of behavior amongst 
students in special education.  
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T 
his article is a report on research 
investigating whether integrating 
short-term, residential, field-
based science experiences with a 

traditional secondary science education 
program increases components of 
teacher candidates’ levels of self-
regulation. We aimed to investigate the 
impact of goal-relevant experiences on 
science teacher education candidates in 
an environment where they can direct 
and engage with learning experiences of 
intrinsic and academic interests.   
 The literature is replete with 
studies that suggest mixed results when 
reviewing educational interventions 
using outdoor environments to foster 
students' increased intrinsic motivational 
behavior. Mixed outcomes may result 
from inadequate study design, limited 
treatment time, or a restricted construct 
of what constitutes self-regulatory 
behaviors. However, Zimmerman (2002) 
identified that students who 
demonstrate academic self-regulation 
show signs of planning, problem-solving, 
and self-evaluation. We have used these 
same three broad criteria since each 
parallels the skillset we promote in 
science teacher education.  
 In general, observational reports 
have identified that short-term and 
longer-term residential programs (Wang 
et al., 2004) and inquiry curriculum-
centered outdoor education programs 
(Becker et al., 2017) foster self-
regulatory behaviors. Rathunde and 
Csikszentmihalyi (2006) further argue 
that self-directed lifelong learning can be 
fostered through experiential self-
regulation.  
 The Black Rock Forest (BRF) 
outdoor science education experience 
serves multiple purposes. Primarily, it is 
an opportunity for science educators to 
experience many of the scientific 
concepts that they cover in their 
classrooms. This personal experience 
with the material is invaluable for their 
pedagogical content knowledge and their 
pedagogy overall. While the days were 
packed with outdoor laboratory 
activities, participants reported that 
being outdoors provided an opportunity 
to slow down and appreciate the science 
their students will learn from textbooks. 
 The self-regulatory reflection 
provided insight into the participants’ 
thoughts about their chosen field. The 
secondary purpose of the BRF experience 
is to create a sense of community among 
the students in the science education 
program. Undoubtedly, the experience is 
always successful in this goal. In order to 
be excellent teammates and classmates, 
the ability to self-regulate is critical. 
Without this skill, individuals may not 

unlock their full potential in a group and 
cannot share that skill with others.  
 One of the benefits of a cohort 
model is that it allows us to follow the 
students through their degree program. 
Over a year after the BRF experience, 
students talk about the activities they 
completed, the stories they told, and the 
experiences they shared (White, 2012). 
The students have encouraged us to 
continue to offer this outdoor 
component as they believed it to be 
critical to their success in the program as 
science educators. 
 
The Structure: Fifty-one students 
participated in the field experience 
before the Covid-19 pandemic. The 
training period consisted of five days and 
four nights. The daily schedule was from 
8:30 AM to 9:30 PM. Students were 
provided three meals daily and could 
snack at will. The scheduled downtime 
was 195 min that included 45 min for 
breakfast, 60 min for lunch, and 90 min 
for dinner. Students select learning 
groups with established parameters (e.g., 
by major, disciplinary core ideas, or cross
-cutting concepts among the disciplines). 
Performance expectations were 
discussed at the start of each of the day’s 
objectives, and from that point, 
instructors operated as facilitators. 
 
The Environment: The Black Rock Forest 
Consortium conserves a 3,870-acre forest 
and a scientific field station in the 
Hudson Highlands, approximately 96.5 
km north of New York City. The 
Consortium collaborates with its member 
organizations to encourage scientific 
inquiry.  
 
Data Sampling: Observation was the 
principal methodology to gather 
empirical data. Additional corroborating 
data were from student and instructor 
interviews, video analysis, laboratory 
activities conducted at the field station, 
participant presentations, and 
questionnaires. We reviewed the data to 
determine whether students spent 
increased time engaged in planning, 
problem-solving, and self-evaluation as 
self-regulation measures. 
 
Results: The preliminary results of our 
investigation support integrating short-
term, residential, field-based science 
experiences with a traditional secondary 
science education program which 
increases components of teacher 
candidates’ levels of self-regulation. Our 
first measure was to determine the 
frequency of one of the three behaviors 
for self-regulation, and the second 
measure was to determine the duration 

of each self-regulatory behavior. Our 
reported measures provide a general 
estimate or proportion of the duration of 
the observed self-regulatory behavior.  
 Teacher candidates demonstrated 
that they could remain on task after the 
daily briefing to plan, solve, and critically 
analyze their performance. There was a 
total of 780 min in the day’s activities, of 
which 195 min were scheduled 
downtime leaving 585 min for self-
directed engagement activities. 
Observers’ reports indicated students 
were engaged for 532 min or almost 91% 
of the time. All candidates who 
participated in the fieldwork completed 
all assignments, videos, field reports, and 
presentations. 
 A conclusion drawn from our four 
years of teaching curriculum-centered 
outdoor education is that context 
matters in supporting self-regulation. 
Field-centered inquiry, where students 
go beyond replicating fact-proving 
exercises and develop self-initiated 
investigations based on natural 
phenomena that focus on scientific 
knowledge to answer one’s observations, 
motivates students.  
 We suppose that the integration 
of cognitive, social and emotional 
dimensions of learning expands the 
students’ pedagogical content 
knowledge through self-directed inquiry, 
increased time on task, completion of 
assignments, attention to detail, 
suggesting increased self-regulation 
practices. Moreover, the content learned 
while engaged at the field station 
supports theoretical constructs in how 
people learn and, more essential a desire 
to learn.  
Upon request, references are available by contacting 

the first author (salvatore.garofalo@qc.cuny.edu). 
Note: The preceding report is based on data from an 

NSF Grant Award #1557384. 

OBSERVATIONS OF SCIENCE EDUCATION CANDIDATES’ 
PEDAGOGICAL CONTENT KNOWLEDGE AND SELF-REGULATORY 
SKILLS DURING A SHORT-TERM RESIDENTIAL ENVIRONMENTAL 

EDUCATION EXPERIENCE  
 Salvatore Garofalo, Stephen Farenga, & Gopal Subramaniam 

Salvatore Garofalo, MS, 
teaches in the Science 
Education Program at 
Queens College. His 
expertise is in the 

pedagogical content 
knowledge related to the 

integration of technology in 
science education and the 

development of spatial thinking skills in STEM. 
 
Stephen Farenga, PhD, is 
Professor and Director of the 
Science Education Program 
at Queens College. His 
research and writing 
interests include cognition in 
science and the development 
of spatial thinking skills in 
STEM.  

Gopal Subramaniam, PhD, 
is a professor in the 
department of Chemistry 
and Biochemistry at  
Queens College. One of his 

interests is educating future 
science teachers. 
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C 
itizen science programs are 
one of the most exciting and 
impactful ways to motivate 
students (DiBenedetto & 

Schunk, 2019). Citizen science 
programs involve students, scientists, 
and educators as they engage in real-
live research together, and have been 
shown to increase mastery 
experiences, self-efficacy beliefs, 
intrinsic interest, outcome 
expectations, content knowledge, and 
achievement among students. 
 Citizen science programs 
exemplify Dewey’s educational 
recommendations (Hiller & Kitsantas, 
2014). John Dewey (1859-1952) is 
considered one of the most influential 
philosophers and educational thinkers 
of all time (Bredo, 2003).  
 Perhaps one of the more 
interesting facts about Dewey is that 
upon graduating from his 
undergraduate studies, he became a 
high school teacher for 2 years, 
followed by teaching for 1-year at a 
private seminary. Shortly after these 
experiences, he attended graduate 
school at Johns Hopkins University, 
where he studied philosophy and 
psychology (Bredo, 2003).  
 Dewey’s university career 
landed him at the University of 
Michigan, then the University of 
Chicago, where he became actively 
involved in the reform of Chicago’s 
public schools. This was followed by a 
faculty position at Teachers College, 
Columbia University, where his work 
on social and psychological aspects 
became more fully integrated and 
began to influence education.  
 Three important facets to 
Dewey’s ideas are that 

(a) education should embrace a 
social learning philosophy 
emphasizing that students 
learn best when in natural 
social settings,  

(b) all students have unique 
interests, and  

(c) students’ interests should 
drive education (Williams, 
2017). Dewey did not believe 
that students learn best in 
traditional classroom settings, 
thus laying the groundwork 
for lessons and programs 
emphasizing experiential, 
hands-on learning in natural 
settings where meaning is 
generated by the students 
(Bredo, 2003; Williams, 2017). 

 Citizen science programs can be 
conducted with adult, middle school, 
and young learners, such as the 
National Science Foundation’s Ant 
Picnic citizen science project, where 
students, acting as scientists, create a 
“picnic” to attract ants (DiBenedetto 
& Schunk, 2019). These ants are 
collected and then sent to the 
researchers at the Rob Dun Lab at 
North Carolina State University, where 
the ants’ diet preferences and regions 
are examined.  
 Learners who have participated 
in the Ant Picnic citizen science 
project had to set goals (e.g., 
collecting the ants), strategically plan 
(e.g., set strategies needed to attract 
the ants to the foods, develop ways to 
collect and send the ants to the lab), 
monitor (e.g., whether ants would 
attend the picnic), and reflect (e.g., 
what they learned about the types of 
ants, diet choices, and nutrition), thus 
engaging in self-regulated learning. 
           Involving students in hands-on 
experiential learning that involves 
outdoor settings can help learners 
bridge the connection between the 
skills used in learning and real-world 
situations. This is not limited to 
science but can be done with diverse 
content such as mathematics, social 
studies, art, music.  
 By moving learning away from 
the sole confines of the classroom, we 
help improve student motivation, 
learning, and self-regulation and 
provide students with the skills 
needed for life-long learning when 
they are in the real world.  
 As a former high school science 
teacher, I see the need for extending 
learning to contexts beyond the 
classroom. My personal experiences 
showed me how students could 
become transformed when engaging 
in activities that encompass out-of-
school experiences; they become 
excited, happy, awake, interested, 
engaged, willing and eager to learn, 
and self-reflective about their 
experiences.  
 Activities such as organized 
museum field trips that are 
coordinated with museum educators, 
park trips that include sessions with 
park rangers, lab experiments that 
involve school surroundings, 
gardening activities with the intention 
of donating to food banks, and citizen 
science projects that impact research 
can help students engage in the 

processes of self-regulated learning 
without much overt guidance from 
the teacher while building mastery 
experiences and self-efficacy.   

 
Upon request, references are 

available by contacting the author 
(m_dibene@uncg.edu). 

Maria K. DiBenedetto, PhD, is a Lecturer in 
the School of Education, and the Director 
of Assessment and Reporting in the Bryan 

School of Business and Economics;  
both schools are in the University of  

North Carolina at Greensboro.  

Moving Away from Traditional Classrooms 
to Promote Self-Regulation 

Maria K. DiBenedetto 

“Differences in self-regulatory processes 
of fifty-one high school juniors who were 
high, average, or low achieving students 

in science were studied using a 
microanalytic methodology. It was 

hypothesized that high science achievers 
would engage in more subprocesses of 

Zimmerman’s cyclical phase model of self
-regulated learning (SRL), spend more 
time studying, and display higher test 

performance scores than average or low 
achieving science students. Gender 

differences in self-regulation and learning 
of science were also studied. Students 

were individually given a science passage 
to read, study, and be tested upon. A 

microanalytic methodology was 
developed to assess students’ thoughts, 

feelings, and behavior about science 
learning during forethought, 

performance, and self-reflection phases. 
Trend analyses revealed twelve positive 

linear relations between students’ level of 
achievement and their level of self-
regulation, study time, and science 

performance. The size of each of these 
linear effects was large. It was concluded 
that students who are high achievers in 
science learning tend to use more of the 

subprocesses in Zimmerman’s three 
phase model than those who are average 
and low achievers regardless of gender. 
Significant study time differences were 
also found with the high and average 

achievers spending more time studying 
than the low achievers. “ 

 
DiBenedetto, M. K., & Zimmerman, B. J. (2010). 
Differences in self-regulatory processes among 

students studying science: A microanalytic 
investigation. The International Journal of 

Educational and Psychological Assessment,  
5(1), 2-24. 
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A 
s a former high school 
geography teacher, I have 
direct experience working 
with young people who 

lack confidence, self-belief, and 
motivation. My role as a teacher was 
to find an aspect of geography or to 
learn more broadly what sparked 
students’ curiosity and provided a 
‘hook’ for learning in the classroom. 
 As a teacher educator, I 
encourage the pre-service teachers I 
work with to develop a range of 
strategies so that even the most 
disengaged and frustrated student 
can see their potential and ability to 
make a positive difference in their 
own lives and the lives of their 
communities.  
 One successful approach is to 
provide students with the 
opportunity to participate in 
authentic, independent research 
projects, where teachers and young 
people work together in outdoor 
settings and develop research 
questions, generate and analyze data, 
and communicate their findings. I 
share this approach from my practice 
as a teacher and my research in this 
area as a teacher educator (Rushton 
& Reiss, 2019). 
 Students are frequently 
passionate advocates for the 
environment and can readily identify 
a local cause or issue that impacts 
their community, whether air quality, 
water pollution or an area of land 
that is threatened by new urban 
development. This interest is the 
spark or the hook.  
 Research projects provide a 
framework or a scaffold for a student 

to act on or respond to that spark.  
 With support from teachers, 
students can collect data (for 
example, measure air quality using 
sensors or biodiversity through 
fieldwork) and then use the data to 
establish evidence that enables them 
to answer their research questions. 
Through processes, students develop 
specific knowledge as well as 
understanding and experience of the 
scientific method.  
 Young people are motivated to 
persevere through periods of 
difficulty because of that initial hook 
or spark, and the outdoor setting 
often enhances and reaffirms that 
connection with the environment. 
Teachers have an essential role in 
providing both subject-specific 
support and pastoral encouragement 
throughout the different phases of 
the research project.  
 A crucial aspect of this 
approach is supporting students in 
communicating their findings and 
research with others. This approach 
could be through a presentation to 
their school community, writing an 
article for a local newspaper or 
magazine, or contacting decision-
makers like those in government.  
 In the phase of sharing and 
disseminating their findings, students 
develop a new sense of self-efficacy 
and self-belief; they can see the 
impact of their research on the ideas, 
choices, and decisions of others. As a 
result, they can position themselves 
as individuals with autonomy and 
agency (Rushton et al., 2019).  
 Another essential feature of 
this approach is establishing research 
projects as a group or team endeavor, 
with students taking on different 
roles during each phase of the 
project. For example, a student may  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

want to analyze data, while another 
may wish to lead on communicating 
research findings. Building up a 
shared identity between students 
and their teacher as members of a 
project team is an integral part of 
developing and sustaining students’ 
motivation within and beyond the 
research project setting. 
 In this way, teachers work as 
research mentors for students, 
transferring ownership of the project 
over time. You can read more about 
this type of practice in the research 
article I wrote with my colleague Prof 
Helen Walkington, which draws on 
the experiences of almost 100 
teachers working in this way in the 
UK (Walkington & Rushton, 2019).  

Upon request, references are available by 
contacting the author 

(elizabeth.rushton@kcl.ac.uk) 

Elizabeth A. C. Rushton, PhD, is a lecturer 
in Geography Education in the School of 

Education, Communication and Society at 
King’s College London, UK. Her research 

interests are focused in geography and 

science education, specifically the 
professional development of teachers, 
student participation in research, and 

environmental education. Her book, 
“Science Education and Teacher 

Professional Development – Combining 

Learning with Research,” was published as 
part of the Palgrave Studies in Alternative 

Education series in April 2021.  

Developing High School Students’ 
Motivation through Research-Focused 

Outdoor Learning Opportunities 
 

Elizabeth A. C. Rushton 

“We explore the professional identities 
of UK-based secondary science 

teachers who actively participated in 
science research for at least six months. 

The study uses thematic analysis to 
analyze semi-structured interviews 
with 17 participants across England 

and Scotland, from a variety of 
educational/socio-economic contexts. 

We found that through participation in 
research projects, teachers develop a 
multi-faceted sense of professional 
identity that includes the roles of 

teacher, scientist/researcher, mentor 
and coach. Teachers who are research-
active develop complex professional 
networks that have a positive impact 

upon their sense of professional worth 
and self-belief. Through participation 
in research, teachers identified as both 
science teachers and scientists and this 
has been encapsulated in this research 
as a transition in professional identity 
to ‘teacher scientist’. The key enabling 

factor in identification as a ‘teacher 
scientist’ is a teacher’s positive 

interaction with scientists/researchers. 
Teachers are motivated to participate 
in research projects in response to the 

enthusiasm of their students and a 
desire for students to contribute to 

research that could provide solutions 
to real-world challenges. This 

understanding of the capacity of 
science teachers to become ‘teacher 

scientists’, and recognizing teachers' 
altruistic motivations, could contribute 

to teacher retention and recruitment 
strategies that are less focused on 

financial incentives.” 
 

Rushton, E. A., & Reiss, M. J. (2019). From 
science teacher to ‘teacher scientist’: exploring 

the experiences of research-active science 
teachers in the UK. International Journal of 

Science Education, 41(11), 1541-1561.  
https://

doi.org/10.1080/09500693.2019.1615656 

https://doi.org/10.1080/09500693.2019.1615656
https://doi.org/10.1080/09500693.2019.1615656
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A s the rapid development of science 
and technology continues to raise 

social and ethical issues, the importance 
of cultivating the social responsibility of 
scientists and engineers has been 
increasingly acknowledged in 
communities of scientists and the 
general public.  
 Extending the existing efforts to 
enhance the importance of social 
responsibility in scientific research 
among elementary and secondary 
students (e.g., PARRISE, ENGAGE, 
STEPWISE), a pedagogical intervention 
program for college students in STEM 
majors: ENACT has been developed (Lee, 
2020). This three-year-long, multiple 
component project is funded by the 
Korean Research Foundation and 
involves researchers and students from 
five universities.  
 Conceptually, the ENACT model 
consists of two critical elements for 
promoting social responsibility of 
scientists and engineers:  
(a) Changing epistemological beliefs on 

science and technology through 
identification of socio-scientific 
issues (SSI, scientific issues with 
societal consequences, often 
accompanied by moral/ethical 
dilemmas), involving an in-depth 
analysis of SSI (Cycle I in the Figure 
below); and  

(b) (b) promoting Responsible Research 
and Innovation (RRI) values (i.e., 
responsive, inclusive, reflexive, 
sustainable) through reflective and 
responsive practices (Cycle 2 in the 
Figure; Owen et al., 2013; Stilgoe et 
al., 2013).   

 The ENACT model is designed for 
group project learning. Several theories 
guide the implementation of the ENACT 
learning model; learning, motivation, 
and self-regulation, including but not 
limited to the Piagetian guided discovery 
model (Großmann & Wilde, 2019), 
Vygotskian guided participation and 
scaffolding (Rogoff, 1991), project 
learning, Self Determination Theory 
(Ryan & Deci, 2000), Collaborative 
learning (van Leeuwen & Janssen, 2019), 
Conceptual change, and the research on 
co-regulation in collaborative group 
learning environments (Hadwin, Järvelä, 
& Miller, 2017).  
 In the ENACT model, groups of 
students investigate various socio-
scientific issues from multiple 
stakeholders’ perspectives, evaluate the 
consequences of the present and future 
issues if left unattended, and eventually 
choose one group and develop a 
solution to the issue. At the final stage, 
students do an outreach activity related 

to the chosen solution. In summary, 
Cycle 1 activities aim to alter 
epistemological beliefs and attitudes 
toward social responsibility among 
scientists and engineers and Cycle 2 
activities are designed to solidify the 
broadened perspectives about social 
responsibility through reflective 
practices.  
 Due to the unexpected advent of 
the Pandemic during our project, the 
intervention modality had to shift 
online. Accordingly, an online learning 
portal http://enactproject.com was 
built. The primary purpose of the online 
learning portal was to guarantee the 
fidelity of the intervention delivery 
across multiple sites.  
 The learning portal also played an 
essential role in guiding the student 
teams throughout their SSI projects and 
providing specific support for socially 
shared regulation. Some specific devices 
were embedded in the online learning 
booklet to ensure goal-driven, strategic, 
egalitarian group processes. For 
example, to choose an optimal solution 
for their SSI, they were given a 
tabulation tool with some comparison 
points (e.g., usability, functionality, buy-
ins, scalability, feasibility, 
marketability, risk-analysis). 
 Another example is the future 
wheel, which allows the students to 
visually depict escalating consequences 
of SSI across different contexts and 
over time. Such specific devices 
facilitated equal input from all 
members and helped the students 
effectively compile, contrast, and 
integrate different ideas, leading to an 
ideal resolution for their SSIs. Outreach 
activities after the ENACT process 
promoted group solidarity and 
collective self-efficacy.  
 We are closing the Y2 activities 
of the grant cycle and have obtained 
initial evidence that the ENACT 
intervention leads to changes in social 

responsibility among our students. The 
most substantial change was found in 
two areas: The need for communication 
with the public and the Intention to 
participate in public outreach activities.  
We see many ways to improve the 
ENACT online learning portal and 
strengthen motivation, meta-cognition, 
and group co-regulation.  
 As we think back on the last two 
years, our awareness and social 
responsibility perspectives have grown 
significantly. What constitutes the social 
responsibility of scientists and 
engineers? Opinions might vary across 
disciplines and different cultures. 
However, we all agree that we cannot 
afford not to broaden the current scope 
of social responsibility.  
 Communities of scientists and 
engineers must be equipped with a 
culture of ethics and care for humanity, 
society, and the overall ecosystem. With 
the growing concerns over pollution and 
climate change, we expect our ENACT 
intervention framework to raise 
significantly environmental awareness 
among future generations. 

Upon request, references are available by 
contacting the first author  
(yeonjooko1@gmail.com) 
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Integrated Education Research 
Institute, Ewha Womans University. 
Her research centers on science 
learning from a sociocultural 
perspective. 

 
Serena Shim, PhD, is a professor in 
the Department of Educational 
Psychology at Ball State University. 
She studies academic motivation 
and self-regulation, and 
motivational intervention. 

 
 
Hyunju Lee, PhD, is a professor in 
the Department of Science 
Education at Ewha Womans 
University. Her research focuses on 
teaching socioscientific issues (SSI), 
especially development of SSI 
curriculum and programs. 

Raising Social Responsibility among College Students 
in STEM Majors through Collaborative Socio-Scientific 

Issues-Based Learning 
Yeonjoo Ko, Serena Shim, & Hyunju Lee 

Figure 1. The ENACT Model 

http://enactproject.com
mailto:yeonjooko1@gmail.com
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T eachers often find SRL practice 
challenging; they may not have the 

knowledge, skills, motivation, or self-efficacy 
to use SRL practice in their classroom. 
Therefore, programs that support the 
transference of SRL practice into classrooms 
are needed (Butler et al., 2013). Theoretical 
knowledge may not be sufficient; the 
programs need to include experiences to 
support teachers in implementing the 
practice.  
 We should aim for learning 
environments that inspire growth, 
encourage active learning and creative 
thinking, are interactive, and are immersive 
(De Freitas et al., 2010; Heaysman & 
Kramarski, 2021). Outdoor learning can 
provide many such opportunities as they 
have benefits like the novelty effect, 
excitement, and breaking the routine, thus 
leading to enhanced motivation (Foran, 
2005). 
 Simulations are immersive 
environments that may take place outside 
the usual classroom. In the education field, 
most simulations are virtual; therefore, they 
can be seen as a type of "outdoor learning." 
Simulations are guided learning experiences 
of an artificial environment resembling 
reality, designed to exercise specific skills 
and cope with challenges (Anderson & 
Lawton, 2009; Bots et al., 2010; Ozdilek & 
Oncub, 2014). They are dynamic, interactive, 
and immersive, as the participant 
communicates with others in the 
environment. One unique type of simulation 
involves real-life professional actors.  
 Professional actors can portray 
authentic situations and characters suitable 
to their role, improvise responses, and use 
their voices and bodies to encourage 
participants' involvement, enthusiasm, and 
motivation (Heaysman & Kramarski, 2019; 
Jacobsen et al., 2006; Rudd & Churchouse, 
2007). Training with professional actors in 
simulations is common practice in the 
medicine and business fields but is 
innovative in the education field. 
 In a recent study, as part of a larger 
innovative project supported by the Israel 
Science Foundation (ISF), we have 
investigated language and math teachers' 
SRL in-class practices and how they can be 
nurtured with simulated environments 
intervention (see Figure 1 for the theoretical
-practical model).  
 The simulations were held in 'Halev' 
institute in Bar Ilan University, which is in a 
different location than the professional 
development center where the intervention 
was held, so in a way, the sessions were a 
"field trip" for the teachers. The teachers 
were exposed to all the components of the 

model: 
 

1. SRL theory – including the cyclical 
process of planning, performance, 
and reflection, and the SRL aspects – 
cognition, metacognition, and 
motivation (Zimmerman, 2013);  

2. Motivational beliefs in student-centered 
teaching and self-efficacy in SRL 
(Vosniadou et al., 2020);  

3. Exposure to simulations with 
professional actors as an immersive 
outdoor environment (De Freitas et al., 
2010), including debrief and feedback 
(Hattie & Timperley, 2007);  

4. Experiencing SRL promoting practices, 
including knowledge construction, SRL 
strategies, and self-question prompts 
(Kramarski, 2018; Shilo & Kramarski, 
2019). These were aimed to enhance the 
teachers' beliefs in SRL teaching and self-
efficacy in teaching SRL and support their 
transference of knowledge into practice 
in real-time. 

 

Before the Simulation 
 Training the actors. The actors in the 
simulations are trained to act as students in 
classroom situations. For this study, we first 
taught them about the theory of SRL, 
including all the model components, 
emphasizing student-centered learning and 
SRL practices. Then, they were each 
allocated a specific student profile as their 
character (high/low self-efficacy; high/ low 
achiever; learning difficulties, social 
attributions, etc.). They also received a 
scenario script to guide their responses: "If 
the teacher says/does X, you respond Y." 
The responses were aimed to direct the 
teacher towards the SRL practice. For 
instance, actor A receives the following 
character profile and response guide: 
 "You are Ethan, a fourth-grade student who 
is struggling with his language studies, finds 
it hard to concentrate and stay on task. You 
are sociable and like to be the center of 
attention. If the teacher lets you work with 
peers, they help you stay on task and 
understand better…" 
 "If the teacher lets you work in pairs on the 
task, actor A should help actor B to 
understand her initial error, and then you 
solve the task correctly together."  
 Teacher's preparation. The teachers 
received in advance the subject of the lesson 
in the simulation (e.g., "finding key 
sentences in the text") and were requested 
to prepare a lesson for a specific task about 
this subject based on the SRL practices and 
strategies they were exposed to in the 
intervention. 
 

During the Simulation.  
 During the simulated lesson, the 
participating teacher attempted to help her 
"students" understand the task and 
complete it. The actors respond to her 
efforts according to the scenario 
instructions. They use their facial expression, 
body language, and tone of voice to convey 
authentic students, creating a feeling of an 
actual classroom with real students. 
Meanwhile, the audience (the other 
teachers in the group) observes the 
simulation and analyzes it according to 
guiding reflective questions. 
 
After the Simulation 

Debrief. The simulations were 

followed by a guided debrief, including 
receiving feedback that is important for 
learning and motivation (Hattie & 
Timperley, 2007). The actors gave the 
feedback and acted as "the student's voice, 
" telling the teacher what helped them in 
the simulated lesson and what could be 
improved next time. The feedback was also 
given by the audience members, who 
discussed the simulation as a group. The 
debrief included self-reflection of the 
participating teacher.  

 

Teachers' responses. After 
participating in the simulations, it was 
evident that the experience has 
dramatically impacted them. Some of the 
written reflections were: "This experience 
was worth more than four years of teachers' 
college" "It should be compulsory for all 
student-teachers." The findings indicated 
that the language and math teachers 
increased their SRL practice in lesson 
planning and real-time lesson performance. 
This outcome is in line with another study 
(Moradoff, Kramarski, & Heaysman, 2021) 
comparing three groups of teachers: one 
group received an SRL intervention (SRL), a 
second group received a similar SRL 
intervention with the addition of 
simulations (SIM+SRL), and a control group. 
The simulations helped the teachers 
improve on their practice beyond the SRL 
support.  When examining student gains, 
initial findings indicate that students of 
teachers who participated in the program 
have improved their academic 
achievements in math and language and 
metacognition in real-time (Kramarski & 
Heaysman, 2021).   
 

Conclusion 
 Simulations with real actors are a 
unique immersive outdoor experience that 
resembles reality. The enthusiasm and 
excitement of teachers who feel immersed 
in the simulation contribute to their 
motivation. Allowing teachers to try their 
practices in a safe environment and receive 
immediate supportive feedback increases 
their self-efficacy to teach SRL, as they feel 
they have gained experience in it. Trying the 
SRL strategies in the simulations encourages 
teachers to then move on and use their 
acquired skills in real-time practice in class. 
 Thus, the simulations with 
professional actors are highly recommended 
as an outdoor learning experience for 
teachers, particularly in supporting SRL. The 
proposed model may open the doors for 
extensive research about the contribution of 
SRL in outdoor education to teachers' 
professional development and student 
achievement in various subject domains. 

Upon request, references are available by 
contacting the first author 

(bracha.kramarski@biu.ac.il) 

Teachers' Simulation Experience as Outdoor 
Learning: Nurturing SRL Practice and Motivation  

Bracha Kramarski & Orna Heaysman 

Bracha Kramarski, PhD, is an 
associate professor at Bar-Ilan 

University. Her research relates 
to teachers' professional 

growth, students' learning, and 
SRL innovative environments.  

 
Orna Heaysman is a PhD 

candidate at Bar-Ilan 
University. She was a lecturer 
in teachers' PD programs for 

the Ministry of Education and a 
pedagogical coordinator for 

JOINT Israel.  

Figure 1. Theoretical-Practical Model Supporting SRL Practice Growth 
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 I 
n this article, we report on outdoor 
learning experiences in Japan and 
explore the possibility of future 
research and practice of self-

regulated learning. For example, in 
Kyoto City, the Child and Youth Support 
Bureau holds free public lectures for 
children. On Saturdays, citizen 
volunteers from companies, 
universities, museums, shrines, temples, 
and non-profit organizations, plan and 
implement various hands-on activities 
(e.g., nature activities, traditional 
performing arts), based on the purpose 
of the city's project to foster youth.  
 There are about 150 to 200 
events per month in Kyoto, and this 
information is provided to the public. Of 
course, various private organizations 
also provide opportunities for nature 
classes, programming classes, and 
outdoor activities for children as a 
business.  
     In these outdoor learning 
activities outside of school, children are 
expected to participate autonomously. 
In elementary and junior high school 
students, the role of parental support 
becomes essential. Students are usually 
given a homework assignment called 
"JIYUUKENKYU" (a summer science 
project in Japanese) during the summer 
vacation in Japanese elementary 
schools.  
 Students must set their own 
goals, think of a strategy, reflect on it, 
and carry it out. In working on this 
assignment, children need to follow the 
procedures of scientific and creative 
inquiry. Many children are often unable 
to self-regulate and struggle, so free 
public lectures provide a valuable 
opportunity for them to experience 
scientific experiments, observe nature, 
and learn about local history. 
 

Research Examples of Outdoor 
Learning and Education in Japan  

 
 Examples of examining the 
effects of self-regulated learning in 
outdoor settings or field activities in 
Japan have been scarce. Let us examine 
some outdoor self-reflection and 

autonomous learning in Japan. 
 As an example of research 
focusing on elementary children, 
Tachibana et al. (2003) investigated the 
effects of long-term camp experiences 
on children’s psycho-social, moral, and 
physical abilities (“IKIRU CHIKARA” in 
Japanese). A total of 1,279 elementary 
children participated in long-term camp 
(M = 13.8 nights). The results of the 
descriptive data analysis confirmed that 
children’s long-term camp experiences 
promote a wide range of abilities, 
especially psycho-social aspects.  
 Araki et al. (2007) focused on 
undergraduates. They investigated the 
effects of outdoor camp activities on 
students’ leadership, interpersonal 
skills, self-growth, or achievement 
motivation, based on the experiential 
learning cycle model (Kolb et al., 1971).  
 Participants were divided into 
two groups (reflection and control), and 
a pre-post measurement design was 
adopted. The results showed no 
significant difference in the degree of 
self-reflection between the two groups. 
However, students who reflected on 
cooperation, teamwork, or activities in 
the camp significantly increased their 
leadership scores.  
 Lim and Morihara (2018) 
examined the effects of self-reflection 
activities in university overseas 
fieldwork education programs involving 
on-site learning behavior through a case 
study of 11 participants. The results 
showed that reflection on their learning 
engagement increases undergraduates’ 
metacognition and may lead to 
autonomous learning. 
 As Japan is blessed with rich 
nature such as coasts, forests 
and SATOYAMA (small mountains), 
there are many suitable locations for 
outdoor education and learning. Further 
research would be needed to 
investigate the unique effect of outdoor 
experiences on self-regulated learning. 

 

Upon request, references are available by 
contacting the first author 
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Self-Regulatory Practices in 
Outdoor Settings in Japan 

Takamichi Ito & Motoyuki Nakaya 

 “The purpose of the present study 
was to examine the impact of a horseshoe 
crab citizen science program on student 
achievement and career motivation. In line 
with social cognitive career theory, the 
constructs used to assess the intervention 
impact included self-efficacy, interest, 
outcome expectations, choice goals, and 
academic performance…  
 Pearson correlations and path 
analyses identified the relationship between 
social cognitive career constructs within the 
context of an informal natural science learning 
setting. Findings from the path analyses 
indicated that interest and self-efficacy for 
scientific observation skills influenced 
academic achievement and outcome 
expectations, which ultimately had a positive 
influence on career choice goals. These 
findings are particularly relevant in that within 
the context of a citizen science intervention, 
self-efficacy for scientific observation skills 
played a crucial role in academic achievement 
and career motivation…  
 The contribution of this study is to 
align with previous social cognitive career 
literature within an informal natural science 
learning context… 
 In order to further establish the 
relationship among constructs based on 
citizen science programs, a larger sample 
would provide support in more detail....  
 Interaction with field experts over the 
course of one day significantly influenced 
student content knowledge in science and 
career motivation. Prolonged experiences may 
have an increased impact on promoting STEM 
careers. Without repeated experiences that 
build upon scientific skill sets, the potential for 
this type of work is limited for students. 
Finally, studies should explore gender 
differences among these constructs.  
 In closing, although citizen science 
programs positively influence mastery skills, 
science literacy, content knowledge, self-
efficacy, and interest (Cronje, Rohlinger, Crall, 
& Newman, 2011; Sutton, 2009; Harrison et 
al., 2008; Hiller, 2012; Tomasek, 2006), limited 
information is available on the impact of this 
type of program on student motivation. This 
study is one of the first of its kind to highlight 
the connection between citizen science 
programs and STEM career motivation. In the 
future, subsequent longitudinal studies would 
further enhance understanding of student 
STEM career pathways associated with citizen 
science programs.”  
 
Hiller, S. E., & Kitsantas, A. (2014). The effect 
of a horseshoe crab citizen science program on 
middle school student science performance and 
STEM career motivation. School Science and 

Mathematics, 114(6), 302-311.  
https://doi.org/10.1111/ssm.12081  
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