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Introduction

Science, technology, engineering, and mathematics (STEM) education have provided
interdisciplinary connections to agriculture, food, and natural resources (AFNR) education above
other content areas or instructional techniques (Stubbs & Myers, 2015; Wang & Knobloch,
2020). Various instructional approaches are possible through the natural combination of STEM
and AFNR education, including those in non-formal learning, which encompasses intentional
out-of-school education (Manolescu et al., 2018; Sefton-Green, 2012; Stubbs & Myers, 2015). A
southeastern university held a three-week interdisciplinary, non-formal digital agriculture
summer camp for high school students with three content areas: (a) precision agriculture (PA),
(b) drone technology, and (c) data science. The purpose of this study was to investigate if high
school students' knowledge and postsecondary interests were impacted by participating in a non-
formal digital agriculture summer camp. This study was funded by USDA-NIFA award # 2021-
67037-35972 and relates to the AAAE Research Value of creating STEM content connections
within AFNR (AAAE, 2023).

Theoretical Framework

This study is grounded in Kolb’s Experiential Learning Theory (ELT). In ELT, the learner
moves through the cycle beginning with the Concrete Experience, where they are actively
engaged (Kolb, 2014); for campers, this includes building drones, gathering data from crop
measures, and viewing digital agriculture in animal production. The learner then moves to
Reflective Observation and interpretation, where they may still build on their experience (Kolb,
2014); for campers, this includes morning reflections and group sharing. In the third stage,
Abstract Conceptualization, the learner makes sense of the information, interprets their
experience, and grasps ideas (Kolb, 2014); for campers, this includes flying the drones and
inputting the crop data. In the stage of Active Experimentation, the learners apply their
knowledge and transform their ideas (Kolb, 2014); for campers, this was problem-solving an
agriculture issue and presenting it in our camp closing ceremony. The research questions were:

1. How does participating in a digital agriculture summer camp impact camper knowledge
of precision agriculture, drone technology, and data science?
2. How does participating in a digital agriculture summer camp impact camper interest in

AFNR, aerospace, and data science postsecondary pursuits?

3. How do camp sessions differ in terms of enhancing camper knowledge and
postsecondary interest in precision agriculture, drone technology, and data science?
Methodology

The population for this study was high school students who participated in a three-week
summer camp focused on digital agriculture. As the camp occurred for two consecutive
summers, there were two cohorts of campers. A convenience sampling approach was used, where
participants were selected based on their accessibility rather than random selection methods. In
Cohort 1 (N = 11), there were nine male participants and two female participants, five
sophomores, one junior, and five seniors. In Cohort 2 (N = 16), there were ten male participants
and six female participants comprised of one freshman, four sophomores, five juniors, and six
Seniors.

This study used a researcher-designed retrospective pretest strategy; where the pretest is
given simultaneously with the posttest, and participants are asked to recall their prior knowledge
before experiencing a program (Allen & Nimon, 2007). At the conclusion of camp, participants
were asked to complete the survey, which used a five-point Likert scale. The survey was divided
into two sections, knowledge and post-secondary interest, with subsections for precision
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agriculture, drone technology, and data science. The knowledge section inquired how much
campers knew about the subjects before and after attending the camp. The response options
were: 1 = Very Little, 2 = Little, 3 = Some, 4 = Much, 5 = Very Much. The post-secondary
interest section asked campers to indicate their level of agreement to subject-specific statements.
The response options were: 1 = Strongly Disagree, 2 = Disagree, 3 = Uncertain, 4 = Agree, 5 =
Strongly Agree.

Results

RQ1: Researchers conducted paired sample #-tests to examine the differences
between pre- and post-participation camper knowledge. Precision agriculture (PA) knowledge
increased ¢ (26) = 14.610, a. = .05, p < 0. Aerospace knowledge increased, ¢ (26) =21.649, a =
.05, p <0. Data science knowledge increased, # (26) = 13.975, a. = .05, p <0.

RQ2: Researchers conducted paired samples #-tests to examine the differences in
campers’ post-secondary interests pre- and post-participation. PA interests increased, ¢ (26) =
4.528, a. = .05, p < 0. Aerospace interests increased, 7 (26) = 3.438, a = .05, p <0.001. Data
science interests increased, 7 (26) = 5.409, a = .05, p <O0.

RQ3: Researchers conducted an independent samples #-test to compare post-participation
knowledge of all areas of focus. PA indicated no difference between the two groups (¢ (25) =
633, p=.27), Year | (N=11, M =3.39,SD =.82) and Year 2 (N =16, M =3.56, SD = 43).
Aerospace indicated no difference between the two groups (¢ (25) =-0.037, p = .49), Year 1 (N =
11, M=4.14, SD =.56) and Year 2 (N =16, M = 4.15, SD = .54). Data science indicated there
was a difference between the two groups (¢ (25) = 3.37, p =0.00122), Year 1 (N=11, M = 2.89,
SD =.55) and Year 2 (N=16, M =3.84, SD = .81).

Conclusions

The results of the #-tests revealed an increase in camper knowledge and post-secondary
interests after participating in the digital agriculture summer camp. In Year 1, there was an
increase in camper knowledge (80% in PA, 128% in aerospace, and 96% in data science). In Year
2, there was an increase in camper knowledge (70% in PA, 115% in aerospace, and 47% in data
science). In Year 1, camper post-secondary interest increased (9% in PA, 16% in aerospace, and
11% in data science). In Year 2, camper post-secondary interest increased (24% in PA, 23% in
aerospace, and 34% in data science).

In our comparison of enhanced knowledge between Year 1 and 2 camp groups, PA and
aerospace both revealed there was no significant difference in enhanced knowledge between the
two groups. For data science, there was a significant difference of enhanced knowledge about
data science between the two groups. We assume this is due to Year 2 campers’ prior knowledge.

Implications and Recommendations

The study findings support the value of participation in non-formal learning camps for
enhancing knowledge and post-secondary interests. Short-term educational camps and non-
formal learning opportunities can have positive impacts on students and benefit their learning
achievements (Foster & Shiel-Rolle, 2011; Romi & Schmida, 2009). Future research should
investigate differences based on gender and grade level. Also, this study showed an increase in
student post-secondary interest, a follow-up study should investigate how students explain their
increased post-secondary interest and how students recall their experiences.
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