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“If you want to build a ship, don’t drum up people to collect wood
and don’t assign them tasks and work, but rather teach them to
long for the endless immensity of the sea.”
Antoine de Saint-Exupery
Resumen: Este artículo describe las experiencias de dos profesoras en
diferentes países del Caribe que tienen un compromiso inquebrantable
común con la educación científica, a pesar de la interrupción de la
enseñanza debido a la pandemia CoVid-19, se realizaron actividades
de aprendizaje en línea. El documento describe sus viajes durante las
aguas desconocidas de los primeros meses de la pandemia cuando hubo
más preguntas que respuestas. Las lecciones aprendidas incluyeron la
importancia de centrarse en la pedagogía en lugar de la tecnología, el
valor de las comunidades de aprendizaje y una reevaluación del papel del
profesor en el aprendizaje basado en indagación.
Palabras clave: Caribe, COVID-19, emergencia, enseñanza de las ciencias,
enseñanza en línea, STEM.
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Abstract: This paper describes the experiences of two teachers in different
Caribbean countries who had a common unfailing commitment to science
education, despite the disruption of emergency online teaching due to the
CoVid-19 pandemic. The paper describes their journeys during the unchartered
waters of the first few months of the pandemic when there were more questions
than answers. Lessons learned included the importance of focusing on pedagogy
rather than technology, the value of communities of learning and a re-examination
of the teacher’s role in inquiry-based learning.
Keywords: Caribbean, COVID-19, emergency, science teaching, online teaching,
STEM.
Introduction
COVID-19 presented a compelling reason for teachers to learn the skills needed for
emergency online teaching. But the legacy of the COVID era is not just the upskilling
of teachers, it is an opportunity for teachers to reflect on STEM pedagogy through
the lens of technology. This paper is grounded in the experiences of 2 teachers:
Barbara*, a primary school teacher in Barbados, and Jacinta*, a high school
teacher in Jamaica (* not their real names). When COVID-19 struck, Barbara and
Jacinta, like so many other teachers, were suddenly challenged by the uncertainty
of online teaching. They had no choice but to quickly learn new methods to face
this challenge and had little idea that adjusting to online teaching would lead to
insights into their STEM pedagogy.
For almost 20 years, Barbara has been teaching STEM classes in general science
often integrated with mathematics at the primary level. On the brink of COVID -19,
and despite the government’s program for the island-wide upskilling of teachers in
the use of technology in instruction, Barbara was relatively new to using the digital
format. She continued to use the chalk-and-talk and paper pedagogy that persisted
in her school along with her own practice of using the Internet to source information
for lessons. In her classroom, she gave students notes and encouraged hands-on
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STEM activities in small groups at the designated Science table, where she
provided students with many teacher-made materials. Then COVID-19
struck, and the foundation of Barbara’s STEM pedagogy was rocked by a
paradigm shift to online-only STEM teaching.
Jacinta has been teaching Chemistry and Biology at the secondary level
in Jamaica for 15 years. Like most of her colleagues, she was proficient in
using technology. At her school, teachers were encouraged to reduce
their use of chalk-and-talk in favor of increased use of technology. Almost
all staff members used a learning management system and apps of their
choice. When Jacinta taught STEM, her students conducted experiments in
a science laboratory. In addition, Jacinta enhanced laboratory experiments
with virtual simulations. When COVID-19 struck, Jacinta was faced with the
dilemma of an online-only format with which to prepare Grade 11 students
for important regional examinations.
Leaders in Teaching STEM Online
Barbara and Jacinta felt a common urgency- they wanted to get up to
speed with online STEM. But with little opportunities for training, both had to
embrace personal professional development to upskill themselves. Barbara,
with her primary school colleagues, looked for stability in the new online
world. She used technology to manage her STEM instruction- Edmodo,
a learning management system adopted by her school, and Zoom for
interacting with her students. She focused on using a few tools to continue to
teach “hands-on” science.
I had to quickly learn, within a matter of a week, how to use two
platforms… Edmodo and Zoom... I had to think of creative ways
to allow children to still participate in demonstrations, experiments
and problems. (Barbara, primary teacher in Barbados)
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Jacinta, already somewhat familiar with online STEM teaching, delved
deeper into the use of technology to both manage and deliver STEM
instruction to her secondary school students. She taught herself Zoom,
and invested hours exploring apps to “spice up” her students online STEM
experiences. For example, she replaced physical manipulatives, like
the skeleton left behind in the Biology lab at school, with software like
Anatomyka that allowed virtual 3-D manipulation of the skeletal system.
I would familiarize [the students] with the programs … to see which
one they responded to the best. [I did] it by trial and error, I found
that videos online showed you how [the software] worked, but the
rest was up to you! (Jacinta, secondary teacher in Jamaica)
Insights into STEM pedagogy: Inquiry-based learning
Interestingly, the requisite need to socially distance themselves from their
students in online emergency teaching provided a common insight for
Barbara and Jacinta- they re-examined their role as facilitators of inquirybased learning. “Structured science” at the tidy science table in Barbara’s
primary school classroom and the neat lab stations in Jacinta’s secondary
science laboratory was suddenly replaced by “home-based science” in the
complexity of students’ kitchens. It was difficult to control variables and be
consistent across kitchens. The teachers were surprised that home-based
science encouraged critical thinking for their students and for themselves.
The examples below describe some of the teachers’ “aha” moments.
Can I use parsley instead?
Barbara had to think ‘outside the box’ when the Zoom demonstration to her
Grade 5 class of water uptake by celery was met with the question, “Mam,
can I use parsley instead? My mother doesn’t have celery.” Barbara didn’t
know. At school she would have provided the materials for the children- she

92

Revista Conexiones: una experiencia más allá del aula. Vol.13. Nº 1 , febrero 2021.

always used celery. She seized the opportunity to encourage the child to
practice STEM, answering, “Why don’t you try it and let the rest of the class
know?” Barbara was surprised by the child’s initiative and the rich discussion
that flowed from his independent investigation (see Figure 1).
It is amazing how I sometimes forget how inquiry-based learning
genuinely fosters curiosity in my students… within a day he was
able to investigate the problem for himself and afterwards he
eagerly messaged me his findings…along with his classmates …
we discussed [his findings] at length. (Barbara, primary teacher in
Barbados)

Figure 1. Capillary action
illustrating capillary
action of dyed water in a
plant. Photos by Barbara,
used with permission.

Why don’t our chromatograms look alike?
Jacinta found herself problem-solving with her Grade 9 students doing
paper chromatography in their kitchens (Figure 2). At school, Jacinta would
have provided standardized resources and procedures, but in their kitchens,
students developed and had to troubleshoot their own methods. They had
to think critically about the volume of alcohol needed based on the height,
length and width of their containers and the dimensions of the paper used.
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Figure 2. Chromatograms observed by Jacinta’s Grade 9 students at home.
Photos by Jacinta, used with permission.
Although students viewed simulations of paper chromatography prior to
doing their own, there was variation in their interpretation and understanding
of how the investigation should be performed and in the resources at hand.
A student’s query: “Why don’t our chromatograms look alike?” led to a rich
discussion of possible sources of error and implications for the validity of
conclusions that could be supported with the evidence observed.
The Market Lady’s Hypothesis
Jacinta challenged her Grade 11 students with the problem: A market
lady claims that if she rubs lime on the cut surface of her yams, they last
longer. She asked students to design an experiment at home to investigate
the market lady’s claims (Figure 3). Students were free to use various video
editing software to record their observations, and to submit their lab reports
via email or through Google Classroom. Pre-COVID, the investigation would
have been in the school laboratory. However, when students performed
the experiment at home, Jacinta noticed that they transferred their findings
to their own lives–they began to experiment with using lime juice on other
produce in their homes.
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Figure 3. Jacinta’s Grade 11 student preparing to experiment with yam.
Photo by Jacinta, used with permission.
Can I build it? Will it fly?
With renewed commitment to inquiry-based learning, Barbara challenged
her Grade 5 students to build and fly a kite- a popular pastime in Barbados.
On Zoom, Barbara discussed templates of the kites with the children, lines of
symmetry of the kite’s shape, how to create a scale drawing of a template
for the kite and the proportional reasoning to upscale the template to the
size of the real kite. Offline, children tackled design decisions of materials
and size and tail length to make a kite that could fly. Barbara asked the
children to post a picture on Edmodo of the kite (Figure 4) or of themselves
flying the kite. Barbara noticed that not only did the children’s technology
skills improve, but also their problem-solving and creativity skills.

Figure 4. Two kites created by Barbara’s Grade 5 students. Photos by
Barbara, used with permission.
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In summary, the teachers’ experiences of online emergency STEM teaching
were opportunities to reflect on their pre-COVID STEM practices.
Adversity forced me to re-examine my practice. Before COVID-19,
I always thought that students needed structure and clear
procedures to conduct science. But online I saw them discover the
true nature of science in the absence of structure. Sometimes it’s
our own fears and limiting beliefs that limit our students. (Jacinta,
secondary teacher, Jamaica)
The teachers came to value student autonomy and the critical thinking,
problem solving and transfer of learning possibilities that authentic science
experiences can offer their students.
Discussion
The important issues of equity and students’ well-being were concerns for
both Barbara and Jacinta, but are beyond the scope of this paper. Also,
Barbara and Jacinta were only two teachers among many teachers of
the Caribbean, even more so, two teachers in two different countries at
two different education levels. Their experiences may not be typical of the
experiences of other teachers in their schools or countries. Nevertheless,
despite the unique contexts, some lessons were learned that may help to
advance STEM in Caribbean schools and across the Americas.
Lesson 1. Focus teacher STEM professional development on teachers, not
technology. Education is littered with unfulfilled promises of technology’s
transformation of education and teachers’ resistance to technology in
teaching (Cuban, 1986, 2003; McQuirter, 2020). Yet, when technology
became necessary to meet goals the 2 teachers were committed to
(longing for) their uptake of technology was immediate. Barbara was
committed to using technology to find “creative ways to allow the children
to still participate in demonstrations, experiments and problems.” Jacinta’s
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concern was with student engagement and assessment in online STEM.
Teachers adopt technologies that support and extend practices they value;
focus on the application of the technology in STEM teaching rather than on
the “bells and whistles” of the technology itself (Cuban, 2018; Kaden, 2020;
McQuirter, 2020; Nasr, 2020; Rasmitadila et al (2020).
Lesson 2. Encourage teachers to leverage collegial networks while at
the same time, provide country-level/system-wide support of online STEM
pedagogy. Haverback (2020) suggests that CoVid-19 is an opportunity for
teachers to experience enhanced self-efficacy through mastery of the
new domain of online teaching. She, along with others (Madden, 2020;
Fullan, 2020) suggest that collegial networks are essential to mastery. Barry
et al (2020), Lassoued et al (2020), Rasmitadila et al (2020) Yao et al (2020)
highlight the importance of a national (country-wide) response to support
teachers during CoVid emergency online teaching. Barbara’s professional
networks, whether with her primary school colleagues, or with the wider
community of STEM practitioners, was limited. This in turn limited her potential
growth (self-efficacy) in STEM pedagogy. On the other hand, Jacinta’s
mastery of online STEM was facilitated by a science mentor teacher at her
school and her wider connection to a collegial STEM community through
a national organization (the Jamaica Teachers’ Council). Where national
initiatives do not exist, teachers like Barbara can leverage collegial networks
such as ITEN to connect to a community of STEM colleagues across countries
and contexts.
Lesson 3. Encourage teachers to reflect on their role in Inquiry-based
Learning. Yao et al (2020) reported that the role of the teacher in online
teaching during CoVid- 19 is critical to effective student learning. Teachers
have many possible roles in the inquiry-based learning (Banchi & Bell, 2008)
at the heart of STEM teaching. Pols (2020) in a comparison of teaching
strategies, suggested teachers use guided inquiry, as opposed to open
inquiry as the best approach for online teaching of first-year physics students.
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Madden (2020) described her role as coach, partner and co-explorer of
the serendipities of students’ interests in the “divine nonchalance” of open
inquiry. Pre-CoVid, both Barbara’s and Jacinta’s STEM practice was more
that of confirmatory inquiry- teacher in charge. However, emergency online
teaching gave insight into a more powerful role- teacher as guide.
As the pandemic trudges on and an emergency response is no longer
needed, Barbara and Jacinta will continue their journeys of yearning for the
best that inquiry-based learning can offer their students.
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