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G U E S T  E D I T O R I A L

e live in a changing 
world. The COVID-
19 shutdowns illus -
trated just how 
quick ly life can 

change. Many edu cators were 
forced into distance or hybrid learn -
ing with little time to pre pare or 
plan. They continue to imple ment 
safety protocols that are constantly 
evolving, illustrating the adapta bil -
ity and professionalism of teachers. 
Concur rently, the education pendu -
lum continues to swing, drawing 
our focus toward various aspects of teaching and 
learning, despite the global pandemic.  

The current trend of integrating STEM throughout the 
curriculum was not common in education when I started 
teaching in 2005; however, today most edu cators are 
familiar with STEM and related terms such as STEAM or 
STREAM.1 Whether or not teachers teach a STEM 
subject, most agree that they want their students to be 
successful, both now and wherever God leads them in 
the future. They want their students, regardless of 
chosen occupation, to understand ad vances in science 
and participate in making decisions and ethical choices 
that will impact society. How do we, as educators, 
achieve these goals when we don’t know what jobs or 
societal challenges will exist in the future? Can we 
prepare our students to be dedicated, Bible-believing 
Christians as well as great scientists? STEM is essential, 
just as reading, writing, and history are essential; we 
must equip students to succeed in a changing world.  

Advances in travel capability and techno logical 
innovations have exploded in recent history; thus, 
students’ need for strong STEM skills is evident. For 
example, if we think back to the time when Jesus lived, 
most people traveled by foot, on an animal, in a chariot, 

and by boat. Fast forward to the Age 
of Discovery and Exploration (the 
1400s-1600s). Al though explorers 
had begun to trav erse distant seas, 
most people still traveled by foot or 
small animal-drawn carts. Only a few 
traders, mis sionaries, and explorers 
traveled to faraway places by boat. 
By the 1800s, train travel became an 
af fordable option for many2; how -
ever, it wasn’t until the 1920s to 
1950s, as auto mo biles and com -
mercial airlines became popular and 
accessible, that large num bers of 

people began regu larly traveling greater distances.  
Technology has changed significantly in recent years. 

It has only been within the past 40 years that computers 
have downsized from huge mainframes owned only by 
large companies to small hand-held smartphones that fit 
in our pockets. Today, information is shared so quickly 
and easily that misinformation spreads faster than ever 
before. As a result, the need to equip critical thinkers 
who can analyze information, check sources, and solve 
problems in creative ways is also greater than ever.  

Training students to be resilient problem-solvers, 
effective communicators, and creative thinkers can 
occur in any class, no matter the subject content or 
grade. Project-based learning is one example of a 
teaching method used across the curriculum and at 
various learning levels. Students can work together on 
meaningful projects that address real-world problems 
and, in the process, learn how to collaborate and work 
cooperatively. This process also helps them sharpen 
their inquiry and listening skills. In addition, many 
laboratory experiments conducted at the tertiary level 
require collaboration with a lab partner. Perhaps due 
to limited resources, schools at all levels encourage 
students to work together in groups to share expensive 
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fidence that they can achieve mastery 
of the topic. As educators, we must in-
still a mathematical resilience that will 
support students in future mathemat -
ics courses2 and future careers—in-
deed, their entire lives.  

Each of the three students in the 
paragraph above displays behavior in-
dicative of low mathematical resil-
ience. Some students show their lack 
of resilience in overt ways, as in the 
case of Jackson, who acts out when 
facing a concept he believes he cannot 
master. Other students’ lack of resil-
ience is more covert than Jennifer, 
who doesn’t display any poor behav-
ior but regards math as “pointless.” 
Some students do not display their 
lack of resilience until they enroll in 
future courses when concepts may not 
come so easily, like Marcus.3 

Borman and Overman4 define resil-
ience as a developmental process that 
leads to increased academic perform-
ance despite the adversity working 
against it. Many authors have offered 
similar definitions for resilience and 
shared ideas on how to overcome it.  

Several concepts are important to 
consider when developing mathemati-
cal resilience in students. First, it is es-

sential to recognize that resilience is 
not something a person either has or 
does not have. It can be either fos-
tered or hindered based on interper-
sonal relationships and social support.5 
As teachers, we bear the greatest re-
sponsibility for developing academic 
resilience in our students, as we are 
the direct interpersonal contact they 
have in our classrooms. Other educa-
tional personnel, adults in students’ 
lives, and peers also play a significant 
role.6  

Second, we differentiate between a 
fixed mindset and a growth mindset. 
A fixed mindset holds that each per-
son has an unchangeable capacity to 
learn. This view is often pervasive 
with regard to mathematics and recog-
nizable and disparaging statements 
such as “I’m not a math person” or 
“I’m never going to get this.” A math-
ematically resilient student displays a 
growth mindset and believes that his 
or her current lack of understanding 
has the potential to change and that 
this change can occur as the result of 
working to acquire greater expertise.7 

Third, resilience develops in the 

ackson1 has never really liked 
math. In class, when he  
doesn’t understand a concept 
(which is often), he usually 
makes a joke, distracts a 

friend, or finds some other way to dis-
engage from the discussion in the 
classroom. His sporadically turned-in 
assignments receive poor grades, and 
he performs poorly on assessments.  

Jennifer sits a few seats over from 
Jackson but completes her work with-
out complaint. She doesn’t enjoy 
math either, seeing it as pointless, but 
she doesn’t want to earn a bad grade. 
For her, math is just something she 
must get through to have time to do 
other, more interesting things.  

Marcus, who finds math extremely 
easy, sits at the back of the class. Be-
cause he is rarely challenged, he 
usually gets his work done quickly and 
moves on. He doesn’t see much use for 
mathematics, but he can get a solid 
grade easily because he’s “good at it.” 

Part of the role of mathematics 
educators is to instill in students an 
interest in their subject, an under-
standing of its applicability, and con-

J
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presence of adversity. A course that 
does not significantly challenge stu-
dents and expose them to problems 
they do not immediately know how to 
solve will not produce the “stick-to-it-
iveness” needed for higher-level prob-
lem-solving.  

Goodall and Johnston-Wilder8 have 
identified three zones (based on Vy-
gotsky’s Zone of Proximal Devel-
opment) that are helpful here. The in-
nermost zone, called the “comfort 
zone,” is the safe zone where a student 
isn’t challenged and feels comfortable 
navigating the material with little help 
from others. The outermost zone, classi-
fied as the “danger zone,” is character-
ized by extreme difficulty and high 
stress for the learner. It can often lead to 
a fight, flight, or freeze response. 
Neither of these zones leads to the de-
velopment of resilience—or much learn-
ing, for that matter. It is in the space be-
tween these two zones, called the 
“growth zone” by Goodall and Johns-
ton-Wilder,9 where learning happens, 
and resilience develops. The growth 
zone provides sufficient academic chal-
lenge and an environment that allows 
for safe exploration of a topic as well as 
the freedom to ask questions. [See 
Zones of Proximal Development chart]. 

Resilience rarely develops in hostile 
environments. A student who feels 
threatened, judged, inadequate, or dis-
liked by the teacher will have little   
desire to put in the work needed to de-
velop mathematical resilience. How -
ever, students who attend a school 
marked by a safe and orderly environ-
ment and who have a positive relation-
ship with their teachers tend to de-
velop higher levels of resilience.10 

In the following paragraphs, we offer 
ideas for activities and practices that 
may produce academic resilience in stu-
dents. As you read these, keep in mind 
that more important than any activity or 
practice is the development of a safe, 
caring, and orderly environment where 
a student can learn. No activity or prac-
tice can ever replace a teacher who 
makes a student feel loved and valued. 

1. Mathematical Resilience Scale. The 
Mathematical Resilience Scale is a re-
search-validated survey to assess stu-
dent attitudes that contribute to math-
ematical resilience.11 It has students 
indicate their level of agreement with 
statements about their perception of the 
value of mathematics, the necessity of 
struggle in learning mathematics, and 
the possibility of growth in mathemati-
cal ability. Value statements include 
“Math courses are very useful no matter 
what I decide to study” and “Mathemat-
ical thinking can help me with things 
that matter to me.” Struggle statements 
include “Everyone struggles with math 
at some point” and “Making mistakes is 
necessary to get good at math.” Growth 
statements include “Anyone can learn 
math” and “Everyone can get better at 
math.” Educators can use such tools to 
help gauge students’ attitudes toward 
their classes and the effectiveness of 
various interventions. 

2. Low-floor, High-ceiling Tasks. A 
low-floor, high-ceiling task is an activity 
designed to be accessible to all students 
(low-floor) while also extending to high 
levels (high-ceiling). The activity allows 
students to work at different paces and 
boosts their confidence as they make 
meaningful contributions to the prob-
lem and deepen their conceptual under-
standing.12 For example, one might 
present students with a 4 x 4 grid and 
ask them to count the number of ways 
to travel from the bottom left to the 
upper right. All students can engage 
this problem by thinking about a sys-
tematic way to count the paths and 
looking for patterns. The problem also 
invites generalization to challenge stu-
dents in appropriate ways: consider a 5 

x 5, 6 x 6, or more generally, an n x n 
grid, or even a rectangular m x n grid. 
Note that low-floor, high-ceiling tasks 
are designed so that “everyone can get 
started and everyone can get stuck.”13 
Thus, all students have an opportunity 
to experience mathematical struggle 
and develop mathematical resilience. 
Several tasks for various grade levels 
are available at youcubed® (see 
https://www.youcubed.org/).14 

3. Growth-focused Grading. Edu-
cators can help students develop 
growth mindsets that promote resil-
ience.15 For instance, mastery-based 
grading shifts the attention from earn-
ing points to mastering the course ob-
jectives by the end of the term, giving 
students multiple opportunities to dem-
onstrate mastery. This principle can be 
introduced into a course with a tradi-
tional grading system by allowing stu-
dents to reattempt missed problems on 
assignments or exams for partial credit 
or through digital-learning platforms 
that give students instant feedback and 
allow multiple attempts. Similarly, sec-
ond-chance grading allows students to 
retake alternative versions of quizzes/  
exams throughout the semester to dem-
onstrate mastery.16 

Teachers should encourage a growth 
mindset when discussing grades with 
students. Low performance on math as-
sessments is often related to mathemati-
cal anxiety and can lead to avoidance.17 
Educators can intervene by reminding 
students that there will be additional 
opportunities to demonstrate their mas-
tery, encouraging them to focus on 
learning from their mistakes rather than 
interpreting them as a sign of their lack 

Zones of Proximal Development

Zone 1 - Comfort Zone                                               
Students feel comfortable in their ability to 
learn without help. 

Zone 2 - Growth Zone                                            
Students feel safe exploring new material,  
asking questions, and accepting help from 
others. 

Zone 3 - Danger Zone                                            
Students find it difficult to learn without help 
and experience high stress.
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earned his bachelor’s degree from 
Stanford University (Stanford, Califor-
nia, U.S.A.) and a doctorate in math-
ematics from Rice University (Houston, 
Texas, U.S.A.). Dr. Bosman’s area of 
research is low-dimensional topology, 
the study of shapes and surfaces up to 
continuous deformation. His research 
focuses on knots and links. He has 
taught several undergraduate math-
ematics courses, enjoys working with 
math-enrichment programs to get sec-
ondary school students passionate 
about mathematics, and serves as a 
leader in campus ministry. 
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of ability. One author of this article 
(A.H.) has made successful failure a 
small portion of his overall course grade 
(5 percent). Students earn these points 
at the end of the semester by writing 
about a time they faced a setback or 
disappointing failure in the course and 
telling how they overcame and grew 
from it. Knowing that completing this 
assignment is necessary to earn full 
points for the course helps students an-
ticipate setbacks and appreciate the es-
sential role of resilience in learning. 

4. Character Statement. One of the 
authors of this article (A.B.) has his stu-
dents recite together and sign the fol-
lowing character statement before every 
exam: 

• I will persevere on this exam, giv-
ing my best effort. 

• I will exercise integrity, not giving 
or receiving any unauthorized aid on 
this exam. 

• I will learn from my mistakes, re-
viewing the graded exam when it is re-
turned to me. 

• I will trust that I am worth infi-
nitely more than any exam score, for I 
have been redeemed at infinite cost (1 
Corinthians 6:20). 

The character statement reminds 
students, at a high-stakes time, of 
their commitment to integrity,18 per-
sistence, and growth—but above all, 
their inherent value. Educators can 
craft their own statements, borrowing 
or adopting the above language, or de-
velop a statement with their class as 
part of a lesson on mathematical resil-
ience at the beginning of the term. 
This statement might then be included 
on significant assignments and dis-
played on a classroom poster.  
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emies and Adventist higher education 
institutions. We are developing a pro-
cess by which teachers and schools 
come together and assist one another 
in producing instructional materials, 
conducting joint research, solving 
problems, and using existing products 
more efficiently. We plan to stimulate 
collaboration—the sharing of ideas 
and resources—in a network of edu-
cators and schools that will pro-
foundly impact the future of our stu-
dents.  

 
EXSEED’s History 

What began as musings by Loma 
Linda University President Richard 
Hart more than a decade ago on the 
state of Adventist education became 
the catalyst for developing the EX-
SEED program. In the November 2009 
issue of the Adventist Review, Hart 
outlined the need for change as ev-
idenced by the downward enrollment 
trend of Adventist students attending 
denominational elementary and sec-
ondary schools and colleges and uni-

versities in the NAD in recent years.  
At LLU, our commitment to Ad-

ventist education runs deep and ex-
tends beyond our campus. We believe 
a Seventh-day Adventist Christian 
education provides a foundation 
that cannot be developed outside the 
denominational experience. President 
Hart wrote, “Our theological perspec-
tives, understood early and well, can 
provide a framework for facing life is-
sues that will make everything else 
make sense. This is a gift that no 
amount of public education can re-
place, regardless of the quality of lab 
equipment or class size. . . . This 
wholistic view of the human experi-
ence, grounded in an essentially     
Adventist view of Scripture and edu-
cation, yields a solid, sensible    
worldview that no other educational 
system can offer.”1  

President Hart’s reflection reminds 
us of guidance from Ellen White: “The 
precepts and principles of [true] reli-

magine a classroom abuzz with 
activity—students clustered in 
corners, gathered at desks pushed 
together and in groups on the 
floor, engaged in sharing ideas, 

tossing out solutions to problems, ask-
ing probing questions, and discover-
ing answers. Imagine a multigrade 
classroom in Washington State where 
students connect with peers in Texas 
and Michigan. Imagine a group of 
teachers from across the North Ameri-
can Division (NAD) collaborating to 
develop a shareable lesson plan. 
Imagine a group of students in a small 
school in Tennessee connecting with 
students in Australia while learning 
from a geology professor at Loma 
Linda University (LLU) in California. 

You’ve just experienced the essence 
of the Loma Linda University EXSEED 
program (EXcellence in STEM Experi-
ential EDucation). EXSEED aims to 
build a collaborative system that con-
nects small classrooms with acad -

EXcellence in                    Experiential EDucation 

I

M E L I S S A  A R E E  a n d  C H A R I T Y  E S P I N A

EXSEED 

https://adventistreview.org/2009-1531/2009-1531-17/
https://adventistreview.org/2009-1531/2009-1531-17/
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gion are the first steps in the acqui-
sition of knowledge, and lie at the 
very foundation of true education. 
Knowledge and science must be vital-
ized by the Spirit of God in order to 
serve the noblest purposes. The Chris-
tian alone can make the right use of 
knowledge. Science, in order to be 
fully appreciated, must be viewed 
from a religious standpoint. Then all 
will worship the God of science.”2 

After the article’s circulation, LLU 
board member Tom Zapara and his 
wife Vi, a former teacher, challenged 
President Hart and Loma Linda Uni-
versity to be part of the change. With 
enthusiasm and generosity, they later 
offered a $5-million-dollar grant to de-
velop programs and resources to ad-
dress the need for STEM integration in 
Adventist education. The funding was 
designed to last eight years, but 
through in-kind services—time of ad-
ministrators, faculty, and staff—from 
LLU, the grant monies extended bey-
ond the initial timeframe, and the EX-
SEED program still has a solid finan-
cial footing.  

But the Zaparas have contributed 
more than just money. One of their 
greatest joys has been attending the 
last day of each Summer EXSEED 
Conference to be part of the closing 
ceremonies. They have been a driving 
force to push EXSEED beyond its pres-
ent form—and even today, in their 
mid-90s, they are still encouraging us 
to be innovative with ideas and re-
sources. 

Recognizing our collaborative 
spirit, the Versacare Foundation also 
became a strategic partner and an 
early supporter of EXSEED, supplying 
additional funding for the program. 
Historically, the Versacare Foundation 
has been a strong sponsor of Advent-
ist STEM education, contributing hun-
dreds of thousands of dollars in grant 
money to K-12 teachers in the North 
American Division. 

As a next step, LLU President Hart 
and Provost Ron Carter consulted with 
a group of secondary-level science 
teachers during an annual Pacific 

Union Conference curriculum meeting 
held in southern California in 2010. 
The teachers boldly expressed their 
needs and a strong desire for change. 
Carter and Marilyn Eggers, associate 
provost, have been sharing the re-
sponsibility of directing the program 
over the past 10 years with a team of 
additional LLU staff.  

 
EXSEED Collaborations 

EXSEED organizers strongly believe 
that collaboration is the heart of inno-
vation and that successful innovation 
comes only from a team of people 
sharing ideas, skills, and resources. 
EXSEED has had the privilege of col-
laborating with Andrews University 
(Berrien Springs, Michigan), Burman 
University (Alberta, Canada), Ketter-
ing College (Kettering, Ohio), La 
Sierra University (Riverside, Califor-
nia), Pacific Union College (Angwin, 
California), Southern Adventist Uni-
versity (Collegedale, Tennessee), 
Union College (Lincoln, Nebraska), 
Walla Walla University (College Place, 
Washington), and other Adventist 
schools.  

For two consecutive years, the Ore-
gon Conference brought its teachers to 

LLU for the Summer EXSEED Confer-
ence as part of its plan to have all 
teachers EXSEED trained. The Alaska 
Conference also brought its teachers 
for the EXSEED experience, and other 
conferences have expressed the desire 
to join the summer conference. In ad-
dition, some EXSEED administrators 
traveled to Jamaica and the Caribbean 
to establish a network of STEM proj-
ect-based learning (PBL) resources.  

 
Mission-focused Learning With EXSEED 

The overarching goal of the EX-
SEED program is to enhance science, 
technology, engineering, and math 
(STEM) education in Adventist K-
12 schools within a context of mis-
sion-focused learning (MFL). Such an 
environment fosters the highest com-
mitment to analytical and critical 
thinking, advocates the maximum eth-
ical and professional standards of 
practice, values the creation of new 
knowledge, and promotes the faithful 
transmission of best practices within 
professional and scientific disciplines. 
It provides a learner-centered educa-
tional environment that facilitates the 

Tom and Vi Zapara, founding EXSEED grant donors.
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• Cochise Seventh-day Adventist
Christian School (Arizona, 2017): 
Gardening and Agriculture Project – 
From Dirt to Plate – Led by Teaching 
Principal Susan Suntag, students partic-
ipated in all levels of the gardening 
project, from helping to build the 
school’s greenhouse, learning how to 

compost and care for the worm farm, 
to managing both the school and com-
munity gardens. They moved inside to 
examine organisms from the garden 
under microscopes, used the seed li-
brary to check out seed packets, and 
learned how to replenish the supply 
from garden plants that go to seed. One 

absorption of knowledge and perfec-
tion of skills while blending evidence-
based decision-making with transfor-
mative learning events (“teachable 
moments”). It develops a culture of 
service while encouraging the pursuit 
of wisdom through the example of 
Jesus Christ, who lived to bring hope, 
healing, and happiness to humankind. 
View the Loma Linda University Mis-
sion-focused Learning webpage3 for 
more details. 

Project-based Learning With EXSEED 
From the beginning, the EXSEED 

team has invested time, energy, and 
resources as part of program offerings 
to train teachers in the Project-based 
Learning (PBL) approach to teaching 
STEM. Strong evidence shows that 
students learn best when they actively 
engage in the learning process 
through meaningful projects, solving 
real-world problems, and answering 
complex questions.4 This type of en-
gagement allows students to demon-
strate knowledge and skills through 
collaboration, creativity, and com-
munication, emphasizing active learn-
ing experiences. At EXSEED, our PBL 
instruction integrates faith and service 
learning with a STEM focus. Organiz-
ers have seen teachers and schools 
transform their classroom instruction 
using PBL lessons, as shown in the 
examples below.  

• Collegedale Academy Elemen-
tary School (Tennessee, 2016): Health 
Fair – Shortly before attending a 
Summer EXSEED Conference, Norma 
Collson, 4th-grade teacher, was diag -
nosed with diabetes. With her medical 
challenges in mind, she was inspired 
to organize a health fair with her stu-
dents. She collaborated with local 
nursing students to help the 4th 
graders research their subjects and 
make project boards. She also con-
tacted her local conference to borrow 
colorful health banners and medical-
education equipment and supplies and 
invited the local community-outreach 
center to participate by passing out 
brochures. The health fair hosted 200 
guests in the Collegedale elementary 
school gym.  

Collegedale Academy Elementary School’s health fair, 2016.

Cochise Seventh-day Adventist Christian School’s garden project, 2017.

https://home.llu.edu/education/office-of-provost/departments-and-divisions/educational-effectiveness/mission-focused-learning
https://home.llu.edu/education/office-of-provost/departments-and-divisions/educational-effectiveness/mission-focused-learning
https://vimeo.com/showcase/6180429/video/352828561
https://vimeo.com/showcase/6180429/video/352828561
https://vimeo.com/showcase/6180429/video/352826116
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of the most exciting takeaways was pre-
paring food with ingredients harvested 
from the garden. Watch the video.  

  • Columbia Adventist Academy 
(Washington, 2018): LLU Student 
Visit – High school biology teacher 
Larry Hiday brought eight students 
from his anatomy and physiology 
class who were interested in health 
careers to Loma Linda University for a 
three-day intensive visit to observe the 
inner workings of a large teaching 
hospital. The students were inspired 
by the embryology museum and the 
human cadaver lab, a hands-on den-

tistry workshop, and conversations 
with medical students, nurses, and re-
search scientists, an experience that 
helped shape the students’ career 
choices. Watch the video.  

 
The EXSEED Experience  

EXSEED’s face-to-face conferences, 
which began in 2011, are organized 
around building experiences and pre-
paring teachers to return to their 
classrooms with easy-to-use, well-de-
veloped ideas. Completing the sum -
mer conference and a special class-
room STEM PBL project with their 
own students over the following aca-

demic year earns teachers graduate-
level academic credit to satisfy contin-
uing-education requirements for cre-
dentialing. And true to the EXSEED 
mission to push forward and encour-
age the use of technology, each con-
ference attendee from 2012 to 2019  
received an iPad to be used for class-
room projects with students. The 
iPads provided access to inexpensive 
technology that allowed teachers and 
students to produce high-quality, cre-
ative content.   

But teachers leave EXSEED confer-
ences with more than just new gadg-
ets and academic credits:  

Berkel Williams, a science teacher 
at Crawford Adventist Academy in To-
ronto, Canada, reflected, “It’s not just 
about coming here [the EXSEED sum -
mer conference], it’s about the support 

Students from Columbia Adventist Academy visit Loma Linda                                         
University, 2018. 

Participants in the “Engineering Is Elementary” workshop for elementary schools.

Teachers collaborate during the           
“How to Make Your Classroom Come Alive 

With Hands-on PBL.”

https://vimeo.com/showcase/6180429/video/352826116
https://vimeo.com/showcase/6180429/video/352826295
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on several new opportunities for edu-
cators: (1) a STEM certification for 
educators, leaders, and schools that 
commit to excellence with continuous 
improvement in STEM content and de-

livery; (2) free monthly webinars and 
podcasts covering STEM PBL teach-
ing, learning topics, and successes; (3) 
engaging, interactive, topic-specific, 

that you will get even after you leave. 
When you come to this conference, 
you will be inspired to truly impact 
the lives of your students in a different 
way, in a very positive way.”  

After 33 years of teaching, Greg Re-
seck, Cedarbrook Adventist Christian 
School in Washington state, found 
that “EXSEED inspired me to be cre-
ative and look for new things that I 
could do with my students. And I can 
still come up with new things that I‘ve 
never done before.”  

Craig Mattson, principal of North-
west Christian School (Puyallup, 
Washington, U.S.A.), said, “There is 
widespread agreement that we have a 
deep value for what EXSEED has done 
for the teachers who have attended 
from our conference. Teachers who are 
EXSEED-trained are doing things at a 
higher level when it comes to STEM 
education.” 

Marilyn Eggers, LLU associate pro-
vost, has observed the impact of the 
EXSEED program on conference attend-
ees: “It is amazing to see the transfor-
mation in the teachers who attend the 
conference. They come in after a year 
of pressures, often dejected due to deal-
ing with challenging parents, tired, and 
with feelings of inadequacy. But they 
leave standing up straight, feeling ener-
gized, ready, and empowered to share 
what they’ve learned with their stu-
dents. Our faculty presenters let them 
know how important they are and what 
amazing work they are doing to pre-
pare Adventist children, youth, and 
young adults for bright futures.” 

 
The Future of EXSEED: Collaboration 
and Innovation  

The growth and success of the EX-
SEED program can only be attributed 
to God’s leading, grace, and power. 
EXSEED program developers quickly 
acknowledge God’s providence and 
His guidance during the first 10 years 
of what has proved to be a highly ef-
fective program. And program organ-
izers are excited to see where God will 
lead in the next decade as they plan 
new initiatives and opportunities for 
educators and students worldwide.  

Currently, organizers are working 
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ready-to-use STEM modules devel-
oped in collaboration with specialized 
teachers from across Adventist educa-
tion; and (4) a STEM Master’s degree, 
a joint program with participating Sev-
enth-day Adventist universities.  

After two years of hosting a virtual 
conference, organizers see the value in 
a hybrid approach. The summer confer-
ences will continue in an annual face-
to-face format on the LLU campus. Ad-
ditionally, organizers will provide a 
virtual conference open to the world 
church and other EXSEED collaborators 
each June. The virtual conference will 
expand its focus to include the needs 
and interests of our international part-
ners, with a commitment to make the 
online conference engaging and equi-
table for everyone with a HyFlex for-
mat—plenary sessions and learning   
activities offered in person, and synch -
ronously and asynchronously online. In 
addition to the general summer pro-
gram, EXSEED program organizers will 
launch a STEM Summer Intensive Pro-
gram for experienced STEM teachers. 
These interactive intensives will em-
phasize project-based learning and 
STREAMS: science, technology, faith-
based religion, engineering, art, math, 
and service-learning. 

In addition, EXSEED organizers will 
collaborate with, support, and pro-
mote STEM-related clubs, projects, 
science camps, and pathway programs 
throughout the Adventist educational 
system, develop new ways to include 
minority students in the LLU pipeline 
and pathways programs, and will de-
velop on-campus, project-based 
science engagement. 

An expanded and reorganized lead-
ership team is working to accomplish 
these goals and will include a new ex-
ecutive director and additional staff to 
operationalize enhanced services and 
products.  

 
Conclusion 

Those who come to EXSEED realize 
that Loma Linda University is ded-
icated to collaborating with the entire 
Adventist education network and is in-
tentional about developing STEM K-12 
education. Through God’s provision, 

EXSEED organizers are at a pivotal 
point to initiate changes that will en-
courage strong cross-educational col-
laboration and provide substantial re-
sources. They desire to lend support 
throughout the Adventist educational 
system to strengthen connections with 
teachers from kindergarten through the 
graduate level and across conference 
and union lines for a global reach that 
will stretch, empower, and transform 
both teacher and student.  

Visit the EXSEED program website 
to learn more about EXSEED and its 
conferences and initiatives: http:// 
 llu.edu/exseed.  

 
 

Melisa Aree, MA, 
is a Program Man-
ager for the EX-
SEED team. She 
holds a Master’s 
degree in educa-
tion from La Sierra 
University in River-

side, California, U.S.A., and taught in 
an Adventist elementary school for 
four years before moving into higher 
education at Loma Linda University. 
She is passionate about excellence, effi-
ciency, program management and per-
formance, and problem-solving.  
 

✐

Charity Espina, 
MEd, the current 
Program Manager 
for EXSEED, began 
her classroom 
teaching in Mi-
cronesia and last 
taught in a one-

room school in rural Colorado. She has 
a passion for helping equip teachers 
with 21st-century tools to help students 
achieve deeper learning and success. 
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t was a beautiful spring day in 
North Carolina. Tammy1 was 18, 
about to graduate from the 
academy, and life was good. This 
particular Sabbath, however, 

found her alone and nurturing hurt 
feelings. Tammy’s young boyfriend 
had awkwardly uninvited her to Sab-
bath dinner with his extended family. 
He explained that the patriarch of the 

family did not believe high school-
aged teens should date. On that sun-
filled Sabbath, with her friends traips-
ing off to enjoy various adventures 
and her boyfriend sheepishly leaving 
campus without her, Tammy felt aban-
doned and very sorry for herself. 

God met with her that day. Later, 
Tammy didn’t remember the morning 
sermon. She didn’t remember Bible 
class from the week before, although 
it was probably meaningful. She 

didn’t even remember vespers from 
the previous evening. But that Sab-
bath afternoon, on a blanket in an old 
orchard and surrounded by overgrown 
grasses, buzzing insects, and the 
sweet scent of apple blossoms, God 
and Tammy made a memory together. 
She sensed God’s presence as she 
communicated her hurt and poured 
out her heart to her Creator.  

 When God Speaks Through Nature 

I

K A R E N  W I L L I A M S  a n d  M I C H A E L  M U R D O C H   

Surprise  
Visits:

Surprise  
Visits:
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out. Some families limit screen time, 
and parents generally believe it is es-
sential to encourage their children to 
be more active. But getting children 
outside and active often proves diffi-
cult for parents to accomplish.7 In the 
United States, schools are still churn-
ing out schedules, programs, and pri-
orities that keep children indoors 
nearly all day.8  

Many other countries are looking 
for ways to address academic curric-
ula that keep children indoors. In Fin-
land, considered by many to be pro-
gressive in its approach to education, 
some are concerned that students do 
not get enough physical activity.9 “The 
biggest challenge at the moment,” 
says researcher Nicole Ridgers, “is 
that time allocated to recess and 
lunchtime is decreasing in schools.”10 
Some Adventist schools are in danger 
of tagging along with this trend.  

There is, however, encouraging 
news. Northern European countries 
such as Denmark have a long tradition 

of nature-based preschools and kinder-
gartens. Finland, Germany, and the 
United Kingdom have in recent decades 
embedded nature awareness and early-
childhood forest programs into their 
ethos for education,11 as have countries 
such as Japan and South Korea.12 

In 2008, the Forest School method-
ology arrived in South Korea. It was 
soon recognized as a solution to a 
population of students who, though 
academically strong, frequently ex-
perienced depression and burnout 
throughout their education. The South 
Korean government adopted the Forest 
Kindergarten concept to connect chil-
dren with nature and provide high-
quality early-childhood experiences. 
Jiyoun Shin, chair of the Early Child-
hood Education Department at 
Sahmyook University (Seoul, South 
Korea) and vice-chair of the South 
Korean Forest Kindergarten Associa-
tion, is the founder and principal of 
Sahmyook University Lab Forest Kin-
dergarten. Shin is passionate about 

Nature can connect us with our 
Creator. “As we come close to the 
heart of nature,” Ellen White wrote, 
“Christ makes His presence real to us, 
and speaks to our hearts of His peace 
and love.”2 We want our loved ones 
and our students to know God pas-
sionately. Nature is one of God’s best 
avenues for having a heart-to-heart 
encounter with Him. Nature is where 
all our senses take in stimuli that can 
relax and open us to reflective 
thought.3 In nature, we can be more 
in tune with God than in any other 
place—physically, cognitively, emo-
tionally, and spiritually.  

This article will show how nature 
is God’s direct path for us to achieve a 
deep and personal experience with 
Him. Additionally, we will appeal to 
fellow educators and policymakers of 
the Seventh-day Adventist Church to 
revisit the denomination’s educational 
mission and to provide a setting 
where students in our schools can en-
counter their Maker as intended in the 
Eden School. 

 
Nature in Context  

In 2005, Richard Louv’s best-selling 
book, Last Child in the Woods, 
sounded a warning: Our children are 
disconnected from nature. American 
young people are spending less time 
in nature than ever in history. To meet 
added academic mandates, schools 
nationwide are dramatically cutting 
back recess time. Afterschool pro-
grams keep most children busy and 
off the streets, where real and per-
ceived danger prevents outdoor play 
in the form previous generations of 
children took for granted. Young stu-
dents may be learning about the rain-
forest in school, but they seldom, if 
ever, venture into the forest or 
wooded areas near their homes.4  

More than 15 years after Louv’s 
warning, and despite continuing re-
search and discussion on the impor-
tance of outdoor activity in child -
hood,5 schools in the United States 
and Canada largely keep to their re-
strictive schedules and curricula.6  Ho-
wever, the news about the need for re-
cess and active play is slowly getting 
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nature experiences for children. Sev-
enth-day Adventists, says Shin, al-
ready have the message and are well-
positioned to adopt a nature-based 
approach to education.13 

 
Healthy Brain, Healthy Minds,       
Healthy Hearts 

Meanwhile, research has been ac-
cruing. When people spend time in na-
ture, whether relaxing or engaging in 
active recreation, their health improves. 
Nature exposure has been shown to 
lower heart rate and blood pressure.14 It 
decreases cortisol in our bodies, allow-
ing natural killer cells to increase in 
number and effectiveness. This, in 
turn, assists the immune responses and 
helps prevent cancer generation and 
growth.15 Trees emit phytoncides, vol-
atile compounds that are antimicrobial 
and could explain some of the health 
benefits of Shinrin-yoku, or Forest Bath-
ing, the Japanese practice of taking in 
the forest atmosphere during a quiet, 
observant walk.16 Nature abounds with 
benefits for health, many of which we 
are entirely unaware of, even while we 
enjoy them.  

Nature experiences also calm us and 
make us more focused. Spending time 
in forest settings has been shown to re-
lieve tension, depression, anger, and 
confusion17 and promote a sense of 
wellbeing.18 In children, outdoor activ-
ity is associated with improved cog-
nition, better test scores, increased so-
cial skills, confidence, positive school 
engagement, and reduced attention-def-
icit/hyperactivity disorder (ADHD) 
symptoms.19 Additionally, active play is 
necessary for optimal child devel-
opment and academic success.20 The re-
search is clear: Exposure to nature and 
natural views helps keep us healthy, 
clears our thinking, and lifts our mood. 

 
Spirituality and Relating to God 

It would be a leap of logic to con-
clude that health and inner peace auto-
matically translate to a relationship 
with God. It does appear, however, that 
God designed nature to predispose us 
toward a state of being that lends itself 
to enhanced spirituality. 

What is spirituality? Defining it can 

be difficult because it is a concept and 
can mean different things to different 
people.21 Usually, when attempting to 
define spirituality, people use language 
such as imagination, human creativity, 
or relationships.22 Others use terms 
such as mystery, transcendence, interior 
life, or awareness, and note that spiri-
tuality can refer to both the religious 
and non-religious experience.23 

History is rife with people groups 
who adopted a nature-focused spiritu-
ality out of harmony with God’s plan. 
Like all gifts of love from the Creator 
to His children, true spirituality has its 
counterfeits. The children of Israel dis-
covered and often answered the call of 
idolatry, practicing evil arts within 
groves of lofty trees. Today, people 
worldwide practice spirituality in 
forms that do not mirror God’s intent. 
Counterfeit spirituality is available at 

every bookstore, at the touch of a 
smartphone screen, and even in some 
churches. Now more than ever, we 
need to provide our students with the 
real thing, an authentic walk with God 
that is relevant, Bible-based, and 
sparked with frequent, joyful en-
counters with the living God. 

 
The Original Plan 

We can look to the Bible for a pat-
tern to follow for genuine spirituality. In 
the creation story, God is pleased with 
His work and initiates a Sabbath day for 
celebration, rest, and communion with 
His children. There, we are told, in the 
schoolroom of the Garden of Eden and 
with the Creator as the instructor, “The 
book of nature, which spread its living 
lessons before them, afforded an ex-
haustless source of instruction and de-
light. On every leaf of the forest, every 
stone of the mountains, in every shin-
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and wandering the woods. That after-
noon was the culmination of many 
smaller parts. It was a 1st-grade teacher 
sending children outside during morn-
ing worship to find illustrations of 
God’s love. It was keeping a nature 
journal and mapping birds’ nests as a 
young teen. It was nature walks and 
fireside songs, ant farms, and polliwogs. 
It was exposure to nature in the context 
of God as Creator, Friend, and Savior.  

To be outdoors in nature is to ex-
perience it with all our senses, to be 
awake in every sense of the word. 
With our feet planted on the earth and 
with life stretching and growing 
around us, we are in God’s classroom. 

Through His creation, we learn about 
Him and connect with Him. Inten-
tional, spiritual encounters with God in 
nature are powerful and personal, and 
they can add up to a lifetime of deep 
friendship with God.  

We hear many challenges in the 
words “Adventist education.” An im-
portant one  is to be at the forefront of 
a trend that harkens back to the Eden 
School, as described in the book Educa-
tion. Outdoor education is in the collec-
tive DNA of the Seventh-day Adventist 
Church. For more than 100 years, we 
have known that “Next to the Bible, na-
ture is to be our great lesson book.”27 
In nature, we find illustrations of the 
story of redemption. We see Jesus on 
the mountainside—not at the syn-

ing star, in earth and sea and sky, God’s 
name was written.”24 

Throughout the biblical record of re-
demption, we find humans encounter-
ing God in nature: Moses at the burn-
ing bush; Elijah listening for God in a 
whirlwind; David singing of God 
among his sheep. God repeatedly 
brings us truths about Himself with il-
lustrations from nature. “‘Where were 
you when I laid the foundation of the 
earth?’”25 God asked Job and outlined 
in incredible detail the vastness and the 
minuteness of His creative works. “As 
for man,” wrote the psalmist, “his days 
are like grass; As a flower of the field, 
so he flourishes. For the wind passes 
over it, and it is gone, And its place re-
members it no more. But the mercy of 
the Lord is from everlasting to everlast-
ing.”26 These lessons are not contained 
in dry, intellectual verbiage. The bib-
lical narratives speak of powerfully 
emotional experiences: Moses’ aston-
ishment and curiosity; Job’s placing a 
hand over his mouth in awe and dis-
may; Elijah’s dramatic search rewarded 
in a still, small voice; and David’s rest-
fulness beside still waters. 

If we conclude that God offers na-
ture as an avenue to know Him better, 
and if we hope to help our students 
connect with Him in nature, we must 
carefully consider the approaches we 
take to facilitate spiritually loaded mo-
ments outdoors. The truth is, we can-
not make lesson plans that guarantee 
our students a personal connection 
with God. Nor can we give grades on a 
report card that reflect what our stu-
dents have achieved in their personal 
walk with God. However, we can pro-
vide the time and place for time out-
doors and reflection. We can structure 
our schools, curricula, and schedules 
to ensure that nature becomes a daily 
part of what we do. We can use nature 
to teach anything and everything, and 
we can intentionally plan reflective 
moments that provide an opportunity 
for God to work.  

Tammy’s afternoon with God in the 
orchard more than 30 years ago was not 
an isolated event. It followed Bible 
classes and worship talks. It resulted 
from a childhood spent playing outside 

Links to Forest School and Outdoor Education Resources 

The Outdoor Education Resources search page on CIRCLE links to more than 
25 planning, managing, and instructional resources by Adventist educators for 
Adventist educators: http://circle.adventist.org/browse/251/. 

The Lester Coon Adventist Forest School Facebook page showcases an active 
Adventist Forest School. It links to training for teachers and various activities 
that will be helpful to anyone looking to start a forest school: https://www.face 
book.com/LCAForestKindergarten/.  

The Alberta Teachers’ Association Forest School Guide provides links to 
books about forest schools, activities and lessons, outdoor classroom design 
ideas, teaching tips, and the philosophy of outdoor school: https://teachers-
ab.libguides.com/c.php?g=712400&p=5078151. 

Graduate Outdoor Education offered at Southern Adventist University provides 
Adventist educators with further training and degree options: https://www.  
southern.  edu/ academics/  edpsych/graduate-outdooreducation.html.  

North American Association of Environmental Education is a national organi-
zation for environmental education that offers an abundance of EE materials: 
https://naaee.org/. 

Natural Start Alliance is branch of NAAEE specializing in early-childhood edu-
cation: https://naturalstart.org/. 

Project Wild is an interdisciplinary conservation and environmental-education 
program with curriculum for K-12. Its goal is to develop awareness, knowl-
edge, skills, and commitment to wildlife and the environment: https://www. 
 fishwildlife.org/projectwild.
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agogue or even a rooftop, but on a hill-
side—engaged in a heartfelt conver-
sation with His Father. Our Bibles con-
tain His words in red: consider the lily, 
a seed, a sparrow. What lessons about 
God does nature hold for us? How can 
our students find Him? We propose a 
simple but effective method: Take our 
students outdoors.  
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hat makes Seventh-day 
Adventist education dis-
tinctive? While there are 
many distinguishing 
features, these merge 

into a single defining construct—the 
philosophy of Adventist education. 

At first glance, Colossians 2:8 
seems perplexing: “Beware lest 
anyone spoil you through philosophy 
or vain deceit . . . ” (NIV).1 Based on 
this statement, it would appear as if 
philosophy itself would be off-limits. 
Philosophy, however, is but “a set of 
ideas about how to do something or 
how to live.”2 It is derived from the 
Greek φιλοσοφία (philosophia), which 
in literal terms means “love of wis-
dom.”3 

The problem, then, is not in having 
a set of guiding principles about how 
we conduct education, nor is it in 
seeking after wisdom. After all, Scrip-
ture reminds us that “wisdom is the 
principal thing; therefore, get wisdom” 
(Proverbs 4:7, NKJV).4 

As Paul points out, the problem is 
from where we obtain that “set of 
ideas.” It is where we head in our 

search for wisdom. He warned, “Be-
ware lest anyone spoil you through 
philosophy or vain deceit, after the 
tradition of men, after the rudiments 
of the world, and not after Christ” (ita-
lics supplied).  

In essence, one can formulate and 
implement a biblical God-centered 
philosophy of education. Or one can 
adhere to its antithesis, a secular ap-
proach that strikes God from the 
equation, whether through a tradi-
tional or contemporary philosophy of 
education. Therein, the danger. 

It is vital that we, as educators, 
clearly understand the biblical philos-
ophy of Adventist education. Ellen 
White wrote: “Teachers need to be-
come acquainted with true philoso-
phy, and where can this be found 
more perfect and complete than in the 
Word of God. This Word opens a sure 
path, in which our feet can travel with 
safety.”5 

Seventh-day Adventist educational 
philosophy is based, then, on the bed-
rock of Scripture. It is also guided by 
the writings of Ellen G. White, par-
ticularly in works such as the book 
Education.6 And it is expressed suc-
cinctly in General Conference Working 
Policy,7 section FE 05 10 (see Figure 1 

on page 19). Based on these sources, 
this article will highlight seven key 
components that serve as essential 
elements of an Adventist philosophy 
of education.8 These interconnected 
elements help us to identify the pur-
pose, product, paradigm, perspective, 
process, power, and priority of Ad-
ventist education. 

 
1. The image of God 

At creation, human beings were 
formed in God’s image, after His like-
ness (Genesis 1:26, 27). Being created 
in God’s image, imago dei, provides us 
with the capacity to love (John 3:16, 17; 
1 John 4:16), the ability to relate and 
communicate (Genesis 1:3, 26-29; 2:18, 
23; 3:8), the aptitude to administrate 
(Genesis 1:28; 2:15), and the facilities 
for creativity, decision-making, and ra-
tional thought (Genesis 2:16, 17; Joshua 
24:15; Isaiah 1:18). Conse quently, whe-
never we make a friend, hug a child, 
name a pet, paint a portrait, or send a 
text message, we proclaim that we are 
made in God’s likeness. 

However, the foremost feature of the 
“image of God” is found in our spiritual 
and moral nature (Genesis 9:6; John 
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volition, the ability to make decisions. 
This freedom of choice includes the 
ability to love or not to love, to trust or 
distrust. It includes the ability to choose 
good or evil, godliness or ungodliness.12 

Tragically, the first human beings 
distrusted the Creator and chose to re-
ject a relationship with God. As a re-
sult, all human beings “fall short of the 
glory of God” (Romans 3:23; 5:12). 
Throughout human history, people pro-
gressively lost their likeness to the Cre-
ator, and the image of God has become 
increasingly distorted and deformed. 

The good news is that restoration is 
possible! How does it happen? Paul 
points out that by looking to Jesus, by 
contemplating His life and teachings, 
we are changed into His likeness (2 
Corinthians 3:18). This restoration 
brings about a re-formation of our 
lives, a metamorphosis (Romans 
12:2), in which old things are passed 
away and “all things are become new” 
(2 Corinthians 5:17, KJV). 

Ellen White affirmed that “the true 
object of education is to restore the 
image of God in the soul.”13 Con-
sequently, the “image of God” compo-
nent of the philosophy of education 
highlights the purpose of Adventist 
education and leads to the following 
implications: 

• Students are God’s creation and 
thereby possess inherent value. 

• As educators, we are to express 
in our lives the attributes of God. 

• Adventist education is to lift up 
Jesus so that students may see who 
God truly is and be transformed into 
His likeness. 

 
2. Whole-person development 

Luke 2:52 states that “Jesus grew 
in wisdom and stature, and in favor 
with God and man.” This multi-     
faceted growth incorporated four cru-
cial dimensions: intellectual, physical, 
spiritual, and social development. 

Similarly, Ellen White, in the open-
ing paragraphs of the book Education, 
wrote that “true education is the har-
monious development of the physical, 
mental, and spiritual powers.”14 She 
then added that such a learning ex-
perience “prepares the student for the 
joy of service in this world and for the 
higher joy of wider service in the 
world to come,” emphasizing the 
socio-emotional component. 

Whole-person development de-
scribes the product of Adventist educa-
tion. In the mental arena, the educa-
tional experience is to impart wisdom, 
a correct application of knowledge that 
seeks to glorify God and bless those 
around us. It contributes to higher-
level thinking: analysis, evaluation, 
and creative thought and action. Fun-
damentally, it seeks to frame a biblical 
worldview, where each aspect of life 
and learning is viewed through a bib-
lical lens, with students endeavoring to 
understand the discipline and its appli-
cations as God sees them. The physical 
component incorporates a healthy life-
style, a solid work ethic, and recreation 
as re-creation—a change in routine 
that contributes to restoring God’s 
image. The spiritual focus encom-
passes Bible study, the development of 

4:24). We can communicate, develop re-
lationships, exert leadership, and ev-
idence creativity. But unless these are 
guided by moral values derived from 
principles embodied in God’s character,9 
the result will not be God-like.  

Consider, for example, dominion—
the ability to govern (Genesis 1:26-28). 
Whether self-serving or focused on self-
less service, the manner of our rule is 
ultimately of greater consequence than 
the mere fact of such rule.  

Our God-given abilities, then, are 
not ends in themselves. Instead, they 
provide us with the capacity to make 
ethical decisions and live moral lives. 
Consequently, it is in the moral realm, 
in character, where the image of God is 
most clearly revealed.10 

Scripture states that we have been 
rescued “from the dominion of dark-
ness” (Colossians 1:13)11 and that the 
Lord restores our souls (Psalm 23:3). 
Why are redemption and restoration 
necessary? Included in the imago dei is 
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Figure 1. General Conference Working Policy, FE 05 10 – Philosophy of Education 

The Seventh-day Adventist philosophy of education is Christ-centered. Adventists 
believe that, under the guidance of the Holy Spirit, God’s character and purposes 
can be understood as revealed in the Bible, in Jesus Christ, and in nature. The dis-
tinctive characteristics of Adventist education—derived from the Bible and the writ-
ings of Ellen G. White—point to the redemptive aim of true education: to restore 
human beings into the image of their Maker.  

Seventh-day Adventists believe that God is infinitely loving, wise, and powerful. 
He relates to human beings on a personal level, presenting His character as the ul-
timate norm for human conduct and His grace as the means of restoration. 

Adventists recognize that human motives, thinking, and behavior have fallen short 
of God’s ideal. Education, in its broadest sense, is a means of restoring human beings 
to their original relationship with God. Working together, homes, schools, and 
churches cooperate with divine agencies in preparing learners for responsible cit-
izenship in this world and in the world-to-come. 

Adventist education imparts more than academic knowledge. It fosters a balanced 
development of the whole person—spiritually, intellectually, physically, and socially. 
Its time dimensions span eternity. It seeks to develop a life of faith in God and respect 
for the dignity of all human beings; to build character akin to that of the Creator, to 
nurture thinkers rather than mere reflectors of others’ thoughts; to promote loving 
service rather than selfish ambition; to ensure maximum development of each indi-
vidual’s potential; and to embrace all that is true, good, and beautiful. 



a personal and corporate relationship 
with God, and the formation of moral 
character. The social dimension fea-
tures service, witness, and orienting 
life and vocation as a response to the 
divine calling. In all, a “harmonious 
development”15 that prepares the stu-
dent for life here and “in the world to 
come” (see Figure 2). 

This key concept has several impli-
cations: 

• Students are to experience whole-
person development at each educa-
tional level. 

• As educators, we are to incorpo-
rate key spiritual, physical, and social 
goals throughout the program of 
studies in a balanced approach that 
further develops cognitive compe-
tencies. 

• Missional experiences and service 
learning are to be hallmarks of Ad-
ventist education. 

 
3. All truth is God’s truth. 

Scripture makes it clear: “Every 
good gift and every perfect gift is from 
above, coming down from the Father” 
(James 1:17, NKJV). “The Lord gives 
wisdom; from His mouth come knowl-
edge and understanding” (Proverbs 
2:6). “Grace and truth came through 
Jesus Christ” (John 1:17). 

God, then, is the Source of truth, re-
vealing facts and principles through 
Scripture, His created works in the 
physical world and human society, and 
creative and reflective thought pro-
cesses. However, each of these must 
point toward and function in harmony 
with its Source. And among these, we 
must recognize Scripture as the clear-
est and most comprehensive revelation 
of God’s truth (see Figure 3). 

The role of the Word in the teaching 
and learning process is highlighted 
throughout the Bible. David declared, 
“The teaching of your word gives light” 
(Psalm 119:130, NLT).16 And Christ 
prayed, “‘Sanctify them by the truth; 
your word is truth’” (John 17:17).  

What, then, is the place of the Bible 
in Adventist education? It is not to be 
a slice of the curriculum, one subject 
among many, competing for the stu-
dent’s time and attention. Instead, the 

Word of God is to be core to every 
subject area (see Figure 4 on page 21). 

Ellen White underscored the role of 
Scripture as the great unifying factor in 
the program of studies: “The Bible 
should be made the foundation of study 
and of teaching.”17 Martin Luther, the 
Protestant Reformer, stated it this way: 

“I am much afraid that the universi-

ties will prove to be the great gates of 
hell, unless they diligently labor in ex-
plaining the Holy Scriptures, and en-
graving them in the hearts of youth. I 
advise no one to place his child where 
the Scriptures do not reign paramount. 
Every institution in which men are not 
unceasingly occupied with the word of 
God must become corrupt.”18 
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Figure 2. Dimensions of Whole-person Development 

Figure 3. God, the Source and Reference of Truth 
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for use with citation.
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Recognizing God as the Source of all 
truth is a sustaining paradigm in Ad-
ventist education and leads us to the 
following implications: 

• Students should interact per-
sonally with God’s Word in each sub-
ject area. 

• As educators, we are to inten-
tionally connect all knowledge to its 
Source. 

• Adventist education is to make the 
Word of God the foundation of all aca-
demic endeavors. 

 
4. A comprehensive spiritual framework. 

Likely from ancient times, we have 
inherited the problem of dualistic 
thinking. We create false dichotomies: 
love vs. authority, mercy vs. justice, 
theory vs. practice, student vs. subject.  

The most problematic, however, is 
the spiritual-secular divide. We label 
some aspects of life as spiritual—such 
as attending religious services and con-
ducting personal devotions—while we 
consider the rest secular, without refer-
ence to God or His plan for our lives. 
The same dualism can enter education, 
where the religion course, the Week of 
Prayer, or a devotional thought is 
viewed as spiritual, after which we get 
on with the rest of learning from a sec-
ular frame (see Figure 5). 

Scripture, however, holds that a 
spiritual perspective is to permeate all. 
“Whether you eat or drink, or what -
ever you do, do all to the glory of God” 
(1 Corinthians 10:31, NKJV). “What -
ever you do, whether in word or deed, 
do it all in the name of the Lord Jesus” 
(Colossians 3:17). 

Paul further affirmed that we must 
“take captive every thought to make it 
obedient to Christ” (2 Corinthians 10:5). 
A program of studies is made up of 
courses comprised of topics that consist 
of concepts. If all thoughts acknowledge 
the Lordship of Christ, this means that 
all concepts, topics, courses, and, in 
fact, the entire educational program 
must recognize that Jesus is Lord. 

A comprehensive Spirit-filled per-
spective, then, encompasses Christian 
life and learning (see Figure 6). Paul 
wrote, “Put on the new self, which is 
being renewed in knowledge in the 
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Figure 4. The Bible as the Core Curriculum 

Figure 5. The Great Divide in Life and Learning 
 

Note: The list of subject areas is not exhaustive.  
Chart created and owned by John Wesley Taylor V. Permission is granted for use with citation. 

Figure 6. Resolving the Divide in Life and Learning
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image of its Creator” where “Christ is 
all, and is in all” (Colossians 3:10, 11). 
Notice that the restoration of the 
image of God involves a renewal of 
the mind, of our view of life and 
learning. “Let this mind”—this atti-
tude, this perspective—“be in you, 
which was also in Christ Jesus” (Phi-
lippians 2:5, KJV). 

In this vein, Ellen White reminded 
educators, “Bible religion is not to be 
like a dash of color brushed here and 
there upon the canvas, but its in-
fluence is to pervade the whole life, as 
though the canvas were dipped into 
the color until every thread of the fab-
ric was dyed a deep, fast, unfading 
hue.”19 

The implications of the all-encom-
passing spiritual perspective include 
the following: 

• As Christians, we must think 
Christianly—endeavoring to view all 
things from God’s perspective. 

• The biblical worldview brings a 
unified approach to life and learning, 
precluding a spiritual/secular dichot-
omy. 

• As educators, we must ensure 
that a spiritual focus frames each aca-
demic subject and topic. 

 
5. Nurturing faith. 

In Scripture, faith, learning, and life 
are linked. Paul declared, “Faith 
comes by hearing, and hearing by the 
word of God” (Romans 10:17, NKJV). 
Faith, then, is connected to learning 
about God and His plan for our lives. 
This is essential but insufficient. Faith 
must also link to life. As James as-
serted, “faith by itself, if it is not ac-
companied by action, is dead” (James 
2:17). This faith-integrative process in 
learning and life is itself anchored in 
the Word of God (see Figure 7). We 
will briefly consider these elements. 

Faith. Jesus asked, “‘When the Son 
of Man comes, will he find faith on 
the earth?’” (Luke 18:8). Faith is trust 
in something or someone. There are 
three key dimensions: (1) faith in 
God, both knowing about God and 
knowing Him experientially; (2) faith 

in the divine revelation—trust in 
God’s message and confidence in the 
divine plan; and, perhaps the most 
difficult at times, (3) faith in persons, 
in the potential of others and of our-
selves, by God’s grace. 

Learning. Jesus declared, “‘Come 
to me . . . and learn from me’” (Mat-
thew 11:28, 29). There are two essen-
tial aspects in this process: (1) learn-
ing to think Christianly—a change of 
mind, and (2) learning to live by 
faith—a change of life. The change of 
mind involves internalizing the atti-
tudes and priorities of Christ. The 
change of life involves trusting the di-
vine plan and reflecting that commit-
ment in our choices and actions. 

Life. Jesus announced, “‘I have 
come that they may have life, and that 
they may have it more abundantly’” 
(John 10:10, NKJV). This “abundant 
life” encompasses both a meaningful 
life and an eternal life. It provides 
focus and direction in our lives. And 
the eternal dimension begins as we 
accept Christ as Savior. “‘This is eter-
nal life: that they know you, the only 
true God, and Jesus Christ, whom you 
have sent’” (John 17:3). 

What then is the unity of faith, 
learning, and life? It is when biblical 
beliefs and values provide the bedrock 
for the academic endeavor, which, in 
turn, seeks to relate Christianity to the 
full range of the human experience. It 
is more than just a mixture or a 
chance encounter. It is when faith is 
the great integrating factor of all learn-
ing and life. 

Nurturing faith is then the integra-

tive process in the philosophy of Ad-
ventist education. Ellen White wrote, 
“The students in our schools and all 
our youth should be given an educa-
tion that will strengthen them in the 
faith.”20 This faith-affirming focus 
leads to the following implications: 

• Students must personally experi-
ence faith, developed through a rela-
tionship with God. 

• Teachers are to nurture faith, 
seeking a transformation in both mind 
and life. 

• An overarching goal of Adventist 
education is to form persons who 
trust God’s plan for their lives. 

 
6. Spirit-filled teachers. 

The Holy Spirit is the power of Ad-
ventist education (Acts 1:8). “‘The 
Helper, the Holy Spirit, whom the 
Father will send in My name, He will 
teach you all things’” (John 14:26, 
NKJV, italics supplied). Ephesians 4 
reminds us that Spirit-filled teaching is 
a divine gift, granted to “prepare 
God’s people for works of service” 
and to edify the body of Christ “in the 
faith and in the knowledge of the Son 
of God” (vss. 11-13). 

In Adventist education, teachers 
must be competent—demonstrating 
solid content knowledge and effective 
teaching skills, serving as caring men-
tors, and committed to professional 
growth. While competence is vital, it 
is nonetheless insufficient to accom-
plish the task of Christian education. 
Just as the Earth is surrounded by a 

The Journal of Adventist Education  •  Vol. 84, No. 1, 2022                                                                                                        http:// jae.adventist.org22

Figure 7. Linking Faith, Learning, and Life (Romans 10:17; James 2:17)

Note: Chart created and owned by John Wesley Taylor V.  Permission is granted for use with citation.
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fulfilling the mission that He has en-
trusted. It includes dedication to the 
salvation of our students, faithfulness 
to the biblical worldview, and devo-
tion to a life of witness and service. It 
means that we seek to represent the 
Master. “We are therefore Christ’s am-
bassadors, as though God were mak-
ing his appeal through us” (2 Corin-
thians 5:20). “If anyone speaks, he 
should do it as one speaking the very 
words of God” (1 Peter 4:11). 

In sum, Adventist educators are to 
be Spirit-filled—both competent and 
committed. This unified responsibility 
is to be our personal priority. Further, 
the integrated elements of competence 
and commitment are to guide the in-
stitution in the process of hiring, in 
nurturing the continued growth of its 
staff, and throughout the personnel 
assessment process (see Figure 8). 
Some implications: 

• The Holy Spirit is essential to the 
success of the teaching-learning ex-
perience. 

• As educators, we are to view our 
profession as a divine calling, focused 
on the salvation of our students. 

• Christian educators are to be 
faithful, as God’s representatives. 

 
7. Educating for eternity. 

Sometimes, as educators, we adopt 
a restricted vision of what students 
can become and focus largely on help-
ing them pass the subject or on seek-
ing to ensure that they can graduate. 
At times, that vision is expanded by 
endeavoring to prepare students to be 
successful in the broader context of 
life—in their professions, their rela-
tionships with friends and family, and 
as responsible citizens. Adventist edu-
cation, however, envisions a broader 
scope: Educating for eternity (see Fig-
ure 9 on page 24). 

The concept of education with a 
view of eternity is embedded in Scrip-
ture: “‘Most assuredly, I say to you, he 
who believes in Me has everlasting 
life’” (John 6:47, NKJV). But “how 
can they believe in him if they have 
never heard about him? And how can 
they hear about him unless someone 
tells them?” (Romans 10:14, NLT). Be-
lieving, then, depends on hearing the 
Word; and hearing is contingent upon 

life-giving atmosphere, so competence 
must be enveloped in commitment. 

The concept of commitment is bib-
lical. Paul wrote to Timothy, “The 
things that you have heard from me, 
commit these to faithful witnesses 
who will be able to teach others also” 
(2 Timothy 2:2, NKJV, italics sup-
plied). Jesus further clarified that “‘a 
faithful and wise servant’” is one to 
whom the master can give the respon-
sibility of managing his household 
(Matthew 24:45). 

Ellen White affirmed that “It is not 
enough that the teacher possess natu-
ral ability and intellectual culture. 
These are indispensable, but without 
a spiritual fitness for the work he is 
not prepared to engage in it. He 
should see in every pupil the handi-
work of God—a candidate for immor-
tal honors.”21 And we are promised, 
“Just as surely as the educators of the 
youth are consecrated to God, so 
surely will their efforts be crowned 
with success, in this life and the fu-
ture life.”22 

Such commitment involves whole-
hearted consecration to God and to 
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Figure 8. Competent and Committed Teachers

Note: Chart created and owned by John Wesley Taylor V.  Permission is granted for use with citation.



one who shares the Word. 
“The true science of education,” 

Ellen White wrote, “will fit the youth 
for eternal life.”23 To this end, she en-
couraged teachers to “Educate as for 
eternity.”24  

Salvation is to be at the heart of the 
Adventist philosophy of education. 
“The great Teacher calls for every 
youth to learn the true philosophy of 
education: What shall I do to be 
saved?”25 Consequently, the ultimate 
priority of Seventh-day Adventist edu-
cation is that each student may per-
sonally experience God’s saving grace 
in his or her life. “The work of edu -
cation and the work of redemption are 
one.”26 

Because a God-like character is the 
only asset “that we can take from this 
world to the next,”27 character forma-
tion is paramount in Adventist educa-
tion. Ellen White asserted that “The 
great object to be secured [in the edu-
cation and training of the youth] 
should be the proper development of 
character, that the individual may be 
fitted to rightly discharge the duties of 
the present life, and to enter at last 
upon the future, immortal life.”28 Wit-
ness and selfless service are tangible 
expressions of Christian character, 
both now and throughout eternity. 

The priority of educating for eter-
nity provides us with implications for 
Adventist education: 

• Every student is to understand 

the true philosophy of education, in-
cluding its eternal dimension. 

• As educators, we are to see our 
students as God sees them, candidates 
for heaven. 

• Adventist education must prior-
itize character formation, building a life 
commitment to witness and service. 

 
Conclusion 

The philosophy of education de-
scribed in Scripture and delineated in 

the writings of Ellen White provides 
distinctive traits of Seventh-day Ad-
ventist education. This educational 
philosophy enables us to clearly     
define the purpose, product, para-
digm, perspective, process, power, 
and priority of Adventist education 
(see Figure 10). These elements, in 
turn, are essential in carrying forward 
The Great Commission (Matthew 
28:19, 20) through the ministry of 
education.29 

Ultimately, the philosophy of edu-
cation that we implement represents a 
personal, but crucial choice. To para-
phrase the words of Joshua 24:15, 
“Choose you this day whom you will 
serve—whether the gods of traditional 
education that your mentors served, 
or the gods of this secular age in 
which you now live.” Those perspec-
tives are not the only options, how -
ever. There is a higher calling—a 
Bible-based, Christ-centered, heaven-
directed philosophy of education. As 
Seventh-day Adventist educators, may 
we affirm, “As for me and my class-
room, as for me and my school, we 
will serve the Lord!”  

 
 

✐
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Figure 9. Extending Our Horizons

Figure 10. Essential Elements in the Philosophy of Adventist Education

Note: Chart created and owned by John Wesley Taylor V.  Permission is granted for use with citation.

Note: Chart created and owned by John Wesley Taylor V.  Permission is granted for use with citation.
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efore sin entered our world and our human 
consciousness, before the cherubim and flam-
ing sword, when God saw that everything was 
good, Genesis recounts Adam discovering and 
naming God’s creation. I imagine Adam and 

Eve walking about Eden, in awe and wonder, amongst 
a perfect creation of light and sky, air and water, plants 
and animals. There was no recorded Word of God then; 
their knowledge of God came partly from His works. As 
they went about seeking and contemplating the works 
of God, I imagine the process was deeply spiritual and 
profoundly relational, as it would have revealed the 
power, providence, maj esty, and might of the Creator, 
to whom they owed their first and every breath.  

As a practicing scientist, this resonates deeply with 
me. For here, at the very beginning of our human so-
journ, a sense of wonder and reverence is embedded 
regarding the living presence and testimony of God’s 
works. Without God, neither the works nor our human 
observation of them is possible. Indeed, “in him we 
live, and move, and have our being” (Acts 17:28, KJV). 
So, from my perspective, research is an intensely 
sacred calling that combines inspiration, revelation, 
and imagination. Research is fundamentally a journey 
of discovery, including self-discovery, as implied by 
the Middle French root word recherche, which means 
“to go about seeking.”1 

Seeker is our earliest human archetype. Our innate 
curiosity, the foundation of all learning, is embedded 
in our God-given genes and neurotransmitters.2 Cu-
riosity helps us to be conscious of and to participate 
in the sentience of the universe. From the very foun-
dations of the Earth, humans have been explorers and 

seekers. Indeed, as children, before we read, write, 
and count, we “go about seeking.” Research is foun-
dational; it is the fourth and motivating “R” (the three 
R’s refer to basic literacy skills: reading, ‘riting, and 
‘rithmetic). We search inward to discover and create 
methods of communication, art, and music. We ex-
plore the heavens for life and meaning and the Earth 
for elements and atoms. 

“To go about seeking” is a universal drive not lim-
ited by educational level, gender, age, ethnicity, or field 
of study; it is not limited to science, technology, engi-
neering, and mathematics. Seeking encompasses all 
areas of human inquiry, activity, creativity, and curios-
ity; it is expansive and not exclusive. It is our human 
legacy, our God-given birthright, and our inheritance.3  

 
Research Is Sacred, Too 

How, then, has research (“seeking”) become mis-
labeled and narrowly defined as a solely secular, mech-
anistic activity rather than being regarded as sacred and 
spiritual? Why do so many automatically view research 
in a negative light? Why, for some, is research regarded 
as antithetical to and incompatible with belief?  

Often, we lose sight of the perspective that embed-
ded in research is the potential for both good and evil. 
Our labels of sacred and secular are often reflexively 
and mistakenly applied to research based on tradi-
tional constructs of the ecclesiastical and scientific 
communities. Whatever the reason, I believe it is time 
to redefine the popular perceptions and understand-
ings of research as a primarily secular enterprise. 
Thus, this article’s underlying intent and motivation 
is to provide a full, forthright, and courageous enun-

P E R S P E C T I V E S

Desmond Hartwell Murray

Can Research Be 
Sacred Ministry?  
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Sidebar 1. Series Overview 

ciation of why research can be a sacred endeavor (see 
Sidebar 1). I believe God has set before us open doors 
into His works, and no one should be allowed to shut 
them or define them. I believe research is sacred for 
the following 10 reasons: 

 
1. Research is a calling from God to ask, seek, and 
knock (Matthew 7:7, 8).  

For me, this is the Researcher’s Creed, the Seeker’s 
Motto. Indeed, God placed within us the capacity to do 
these very things. He created us at the psychological, 
physiological, and molecular levels with the capacity “to 
go about seeking.” This constitutes a de facto invitation 
for us to be curious and observant and to research and 
know the works of God. This invitation says, in part, 
“Behold, I will do a new thing; now it shall spring forth; 
shall ye not know it?” (Isaiah 43:19, KJV). Washington 
Adventist University Professor Olive J. Hemmings ex-
plains, “This word behold comes from the Greek word 
βλέπω—‘I see.’ The word from βλέπω—as it appears in 
the text means to see in the deepest sense. It means dis-
cover or perceive or take careful notice—as though you 
had not seen it before. Look beyond the ‘obvious’ and 
superficial.”4 The word behold appears well over 1,000 
times in the Bible. God must want to get our attention. 
He calls us to go deep beyond appearances, cursory 
glances, and hasty speculations. His is a repeated and 
insistent call for deep beholding, for deep research. Be-
hold, behold, behold! Herein lies the essence of seeking, 
of research: It is beholding “in the deepest sense” the 
Word and the works of God. In and through this proc -
ess, we will be changed.  

 

2. Research is a sacred struggle with God, His Word, 
and His works that brings forth the blessings of rev-
elation.  

Research is akin to the archetypal struggle of Jacob 
with God. Furthermore, this sacred struggle is continu-
ous and lifelong. We all stand humbled and in eternal 
ignorance in God’s presence and blistering inquisition, 
as recorded and demonstrated in Job chapters 38 to 41 
(KJV). We fall short in our knowledge of God’s works 
and are forever in a sacred struggle as we seek and pur-
sue knowledge and revelation. We are essentially only 
eavesdroppers into the secret councils of the Trinity 
and the deep mysteries and unfathomable wisdom of 
our eternal God. To me, this mystery is best illustrated 
by the enigmatic electron. Much of our technological 
civilization relies on the electron, its behavior, func-
tion, and manipulation. Yet the electron defies com-
plete definition, visualization, and a simple answer to 
the question, What is an electron really?5 

 
3. “Research is formalized curiosity. It is poking and 
prying with a purpose.”6  

Zora Neale Hurston (1891-1960), an African Ameri-
can novelist and anthropologist, wrote this statement 
that succinctly sums up the relationship between re-
search and curiosity. I believe that our God-given cu-
riosity is as fundamentally a human need as hunger and 
thirst, a higher-order need not satisfied by food, water, 
and biology but by knowledge. In a world filled with 
stim  uli, some of which are harmful and threatening to 
our survival, knowledge is needed to make intelligent 
responses, and curiosity is the survival mechanism that 

This article is the first of two on the theme of research addressing underlying spir-
itual principles and motivations for research, when research should begin, and how 
research can be done across the educational spectrum. This series seeks to provide 
(a) theological and philosophical tenets for research as sacred ministry, (b) justifica-
tions for early research, interlevel collaborations, and specific recommendations to 
elevate and sustain research as a ministry of the Seventh-day Adventist Church. 

Part 1, entitled “Can Research Be Sacred Ministry?” makes the following asser-
tions: 

1. Research is human activity engaging the use of God-given gifts and abilities. 
2. It is time to intentionally recapture the sacredness of research. 
3. Research can be a sacred ministry. 

seeks and searches for that 
knowledge. I believe we are di-
vinely wired this way in our 
higher-level processes and our 
genes and neurotransmitters. For 
example, it has been investi-
gated and established that dopa-
mine, the brain’s reward chemi-
cal, is intricately linked to the 
brain’s state of curiosity and 
hap piness.7 Curiosity, seeking 
after knowledge through rev-
elation and research, can help 
keep us alive and happy!  

 
4. Research is “power” and is 
“in the purpose of God.”  

The following statement af-
firming science appears in Ellen 
White’s book Christian Educa-
tion: “A knowledge of science of 
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“inscrutable mysteries” of His works and His Word. It is 
an invitation for our eyes to see, our ears to listen, and 
our hearts to be moved by His creation and imagination.  

Research can probe and mine the riches and mys-
teries of God’s Word and His works. It is one way our 
mortal eyes can behold the glory of the Lord in our own 
flesh. As referenced in Education, “The mind of man is 
brought in communion with the mind of God, the finite 
with the Infinite. The effect of such communion on 
body and mind and soul is beyond estimate.”10 The 
Bible says, “Let this mind be in you, which was also in 
Christ Jesus” (Philippians 2:5, KJV). So research can 
expand, elevate, deepen and ground our understanding 
in the consilience of knowledge of God’s Word, His 
works, and His acts of creation and revelation. Conduct-
ing research under the gaze of God, with a conscious-
ness of the divine—of someone and something bigger 
than oneself—brings purpose, humility, wonder, and 
mission to the practice and practitioner of research.  

 
6. Research is an endless assignment.  

Our seeking and the sought-after are unlimited and 
unbounded by geography and temporality. We will 
never come to the end of knowing God, His Word, and 
His works. It is a false prophet who declares and pre-
dicts there will be no more to learn, no more to know. 

all kinds is power, and it is in the purpose of God that 
advanced science shall be taught in our schools as a 
preparation for the work that is to precede the closing 
scenes of earth’s history.”8 Given that scientific knowl-
edge is derived primarily by observation, experimenta-
tion, and evidence, it stands to reason that research is 
also “in the purpose of God.” This advocacy for ad-
vanced science is tied not only to epistemology but also 
to eschatology, not only to knowledge but also to mis-
sion. That is, research should be done not just for its 
own sake but also for a broader mission and a deeper 
purpose. Another significant implication here is that the 
imminence of the Second Coming is no excuse but 
should provide motivation for seeking new knowledge, 
enlightenment, and engagement in research. Indeed, 
Ellen White reminds us that seeking research will con-
tinue beyond time, into eternity.9 

 
5. Research can be about entering into the mind, 
heart, and soul of God.  

Through researching and seeking after God’s Word 
and works, our students and we are empowered to enter 
into the very imagination of God. God’s imagination is 
made manifest in His Word and His works. For me, the 
iconography of the temple veil being ripped asunder 
speaks to God’s willingness to let us in, even into the 
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More than that, such an attitude and state of mind bor-
ders on blasphemy, for it presumes limitations upon 
God and His future words and works. God has new 
thoughts! He has plans for new things! (Isaiah 43:19). 
Indeed, each birth is evidence of this. As Emily Dick-
inson wrote, “This World Is Not Conclusion.”11 Con-
sequently, there is no end to the Internet, the universe, 
knowledge, and God, for whom there is neither begin-
ning nor end. In 1888, Ellen White penned, “There can 
be no greater peril to the souls of those who profess 
to believe the truth, than to close their research for 
light and knowledge from the Scriptures.”12 I think it 
is not too presumptuous to add to the end of this pas-
sage the words “and from the book of nature.” 

  
7. Research is consistent with two facts of human 
existence: (a) We do not know it all and never will, 
for we see through “a glass darkly,”13 and (b) Knowl-
edge and truth most often come to us not all at once 
but by rolling disclosure and from persistent pursuit.  

Omniscience belongs to God; everyone else must 
seek. The idea of our mortal human intelligence is ex-
pressed in 1 Corinthians 8:2: “And if any man think that 
he knoweth any thing, he knoweth nothing yet as he 
ought to know” (KJV). In 1952, Ministry magazine pub-
lished a collection of quotations from the writings of 
Ellen White on “Advancing Truth.”14 
These included the following: “The 
truth is an advancing truth, and we 
must walk in the increasing light”15; 
“There are mines of truth yet to be 
discovered by the earnest seeker”16; 
and “There is no virtue in ignorance, 
and knowledge will not necessarily 
dwarf Christian growth.”17  

Indeed, the phrase “mine(s) of 
truth” and the word mining are used 
repeatedly in Ellen White’s writings 
as metaphors to capture the idea of 
undiscovered or hidden truth that 
needs to be sought after. Similarly, 
other phrases in her writings, such as 
“deep research,” “careful research,” 
“individual research,” and “diligent 
research,” create a narrative in favor 
of and encourage the activity and 
process of research in the context of 
the Bible, health, and nature. There 
are no statements of disparagement 
toward research or hints that it is an 
intrinsically secular proc ess. Her en-
lightened views on research18 are in 
very sharp contrast to the anti-re-

search statements of some of the Christian Church 
Fathers, such as Tertullian and Augustine.19 

In a recent Adventist Review article, Andrews Uni-
versity Seminary Professor Martin Hanna wrote: 
“Clearly God is not intimidated by increasing knowl-
edge; and His people should not be intimidated by it 
either.”20 An example of the “increasing knowledge” 
paradigm is the development of quantum mechanics 
and the Standard Model, among the most successful 
and fundamental scientific theories ever conceived. 
They are answers, still incomplete, still emergent—
and perhaps ultimately unknowable—to humans’ 
fundamental questions that have spanned millennia: 
What are we made of? What is the universe made of? 
What are its fundamental building blocks?  

Indeed, our commitment to seek, search, and re-
search is a de facto witness, a living testament of our in-
tention to grow in understanding, truth, and ministry. 
Our commitment to research must not be just intellec-
tual assent but also manifested in our curriculum, ped-
agogy, practice, and investment across our global Ad-
ventist educational system. It should not be limited to 
existing knowledge and understanding, but also expand 
to intentionally and proactively seeking new knowledge, 
truth, and revelation. Research should become a hall-
mark of Adventist education at all levels and in all dis-

Building a research ministry would require us to create a global research culture 
or ecosystem in all our institutions: churches, schools, and hospitals. It will also re-
quire the education of clergy and laity, the pulpit and the pew, administrators and 
practitioners, and teachers and students. To achieve this, I propose the following: 

1. Emphasize research (seeking) as a core sacred/spiritual value at all levels of 
all our institutions; 

2. Incorporate research (seeking) as a theme in Pathfinders and Master Guide 
programs; 

3. Use research (seeking) as a theme in our (a) Morning Watch/Devotionals 
and (b) Sabbath school lessons from primary to adult. 

I envision that creating this global Adventist culture of research would, in gen-
erations to come, produce men and women who are practitioners of the dual mo-
dalities of God’s Word and God’s works. They will be part of the long tradition of 
ministers and priests, from Mendel to Polkinghorne, grounded experientially in 
God’s Word and works. We would produce clergy and laity, teachers, and stu-
dents who approach faith and science, and revelation and research, not as an-
tagonists, but as seekers after their consilience.

Sidebar 2. Culture of Research 
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ciplines (see Sidebar 2). A com-
mitment to research is also one 
to inspiring and mentoring the 
next generation of passionate 
and skilled seekers of God’s 
Word and works. 

 
8. Research can enlighten 
human ignorance and dispel 
darkness.  

Enlightenment is an under-
taking with urgent societal rel-
evance to dispel a 21st-century 
noxious blend of baseless con-
spiracy theories and viral misin-
formation. The creation of light 
was an act of God, a preamble 
to the rest of His creation. It was 
His first “let there be.” In the 
biblical tradition, light preceded 
human knowledge and was nec-
essary for revelation. Research is 
itself an instrument for enlightenment that brings knowl -
edge, revelation, discovery, and light to darkness, igno-
rance, myth, and conspiracy.  

The field of spectroscopy literally uses light of every 
wavelength to probe, reveal, and help us understand 
our material universe. From CT scans to MRIs to secu-
rity sensors and touchless digital thermometers, the en-
tire edifice of modern diagnostics is based on this use 
of light. I believe research’s ability to enlighten is part 
of the Matthew 5:15 tradition and obligation to which 
we are all called, to let our light shine and to share our 
light for the benefit of everyone. Here, too, is an impli-
cation of a calling to communicate and publish our re-
search and knowledge freely as light to the world—not 
for fame, professional advancement, or personal gain 
but for the upliftment of others and for the greater 
good. Research can be the bearer of good news, includ-
ing research pedagogy that engages and inspires our 
students “to go about seeking,” shining, and sharing.  

 
9. Humans, not robots or algorithms, conceive of   
research.  

Research is not just a stoic straight-line, mechanistic 
adherence to the scientific method’s principles, proc -
esses, sequences, and steps. Instead, it is impacted by 
all aspects of our humanity and involves the wholistic 
use of mind, body, and spirit. We should resist the no-
tion that there are sharp demarcations between spirit 
and science. Research uses all our God-given powers, 
including curiosity, observation, intuition, reasoning, 
mental acuity, and creativity. It is also enhanced by a 

spirit of humility, openness, rev-
erence, exuberant curiosity, and 
persistence. 

In personal communications 
with me, Andrews University 
senior research professor of an-
thropology Oystein LaBianca 
wrote, “What I like to empha-
size is that of all God’s crea-
tures, humans were made in His 
image—to be creative; to dis-
cover and to come up with new 
creations. In other words, as we 
do research, we affirm that God 
has made us in His image. Thus, 
research becomes an act of wor-
ship in the sense that as we do 
research, we affirm being ‘made 
in His image.’”21 This concept—
that research is a divine deriva-
tive gifted to humans—is a pow-
erful one that again suggests 

that research can be redemptive and can facilitate the re-
storation of God’s image in us. 

 
10. Research is not inherently secular.  

While some may not regard research as a religious 
activity, it most assuredly is an engagement that comes 
from the depths of the human spirit. There are inescap-
able existential facts of the human spirit and human 
consciousness that engage in seeking. Our full humanity 
cannot summarily disentangle “objective” from “subjec-
tive” or be automatically switched on and off when we 
go about seeking. Our desire and decision “to go about 
seeking” do not come from lifeless molecules, biochem-
ical pathways, or chemical reactions. Instead, they come 
from our emergent humanity, consciousness, and soul, 
from which we experience awe, wonder, reverence, pur-
pose, persistence, and faith. From this mix, “we live, and 
move, and have our being” (Acts 17:28, KJV). We seek, 
research, and engage the world with our whole selves. 

Also, since nature does not reveal her secrets all at 
once, we must be patient and persistent. We must have 
fortitude so that when we face failure or setbacks, we 
don’t wither or wane in pursuit of purpose but stead-
fastly persist against the odds. We learn, we adapt, and 
we innovate. This is not the result of a secular, cynical 
mindset but the product of optimistic realism, hope, 
and faith. As genuine seekers and dedicated research-
ers, we can hope that the best is always yet to come, 
and we must pass this spirit of optimism and faith on 
to every new generation of researchers. 

While the nature and process of research can be 

While some may not 
regard research as a 
religious activity, it 
most assuredly is an 
engagement that 
comes from the 
depths of the human 
spirit. There are in -
escapable existential 
facts of the human 
spirit and human con-
sciousness that      
engage in seeking.
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sacred, as outlined above, the attitude and meaning 
that the researcher brings to it can be secular, lacking 
in divine consciousness, awareness, awe, and purpose. 
It is our own values and our humanity that determine 
whether research is perceived, defined, and utilized as 
solely sacred or secular. I pray we have within us the 
unrelenting persistence of Jacob as he struggled with 
God, as described in Genesis 32:22 to 32 (KJV). May 
our seeking and our struggle bring us the blessings of 
greater revelation of the mysteries of God.  

Can research be sacred? Yes. I hope we learn that 
truth lies waiting for the persistent seeker and that re-
search—the seeking and the struggle—is its own 
blessed and sacred reward. 

 
Research Is Ministry, Too 

Traditionally and generally, we have limited the 
meaning and practice of ministry to pastors, doctors, 
nurses, and teachers, while intellectually assenting to 
the fact that ministry can be done in a diversity of ways 
and through multiple professions. However, research is 
generally not the first thing that comes to mind when 
speaking of ministry and ministers. This dissonance be-
tween belief and behavior, philosophy and practice, ac-
tually presents Adventism with an opportunity to re-   
examine and redefine ministry and what it means to be 
a minister. The opportunity to intentionally expand and 
elevate our corporate and institutional understanding of 
research as ministry can lead to broader impact and 
greater good as we seek to redeem and change the world 
in the 21st century.  

In the most profound sense, I be-
lieve research is ministry, not just 
philosophically but pragmatically, in 
the following practical ways: (1) it is 
and has been an indispensable serv-
ice in advancing the standards of liv-
ing across our world, (2) it improves 
human life and well-being, (3) it 
saves lives here and now, and (4) it 
helps us to be better stewards of 
God’s works, including our environ-
ment. Through research, we can be-
come more knowledgeable and ca-
pable co-workers with God in 
restoring and redeeming our world. 
Through research, we can probe 
cells and molecules to learn how 
and why we make decisions and 
where our memories and forgetful-
ness come from. We can discover 
precision-targeted medicines; and in-
novate how best to administer and 

individualize the dosages for improved patient care. Re-
search can assist us in developing greener agricultural 
proc esses that result in abundant, high-quality food 
sources to feed a growing world population. Through re-
search, we can  address hunger, poverty, and our grow-
ing global water crisis; we can proactively deal with fu-
ture microbial outbreaks and pandemics. 

Imagine our world without the benefits of research—
a world without refrigeration, aspirin, gasoline, penicil-
lin, vaccines, cellphones, airplanes, personal protective 
equipment, electric power, blood transfusions, air con-
ditioning, or batteries. It would be a world without the 
complete and growing revelation of God. 

While there may be some debate regarding the useful-
ness of specific types of research, this in no way under-
mines the overall value of research. Nor does it diminish 
the inherent value of seeking after God in His Word and 
His works. It is good to have accountability, including 
peer review, in the research enterprise to ensure that in-
vestments are worthwhile, that money expended is not 
wasted, and that real-world applications and benefits are 
delivered to all society and not just to the powerful and 
privileged. This accountability can enhance the potential 
that research remains a ministry, and not a vanity.  

Some point to using science and research for evil in-
tent and with harmful consequences as a reason to dis-
trust and discredit the entire process. However, secular 
and ecclesiastic history testify that the corruption of the 
good is pervasive throughout every human era and en-
deavor. The Holy Scriptures reveal that even when given 
a flawless, perfect Eden, humans turned it into their 

Sidebar 3. Implications 

Seventh-day Adventists are known for our global education, healing, 
and literature ministries. This series of articles proposes a fourth—the 
ministry of research. Indeed, the research ministry can independently 
and synergistically support, empower, and further enhance all our other 
ministries. Broad consequences arising from the realization and rec-
ognition of research as a ministry should include: 

1. Institutionalization of the ministry of research within our church; 
2. Formal recognition of researchers as ministers alongside pastors, 

teachers, doctors, and nurses; 
3. Intentional investment and budgeting to provide hands-on, minds-

on research opportunities at all levels of our educational institutions.



33http:// jae.adventist.org                                                                                                     The Journal of Adventist Education  •  Vol. 84, No. 1, 2022

own downfall. Research is no exception, for it too can 
be and has been used for evil, such as developing and 
using chemical and biological weapons. Research can 
and has been conducted in unethical, immoral, and in-
human ways, such as in the Tuskegee Experiments.22 
Also, the Martin Shkreli case23 shows that research can 
also be motivated by pure avarice, greed, and profit. 
These and other examples of the corruption and abuse 
of research do not suggest that research cannot be 
sacred or be used for good and ministry. 

Our choice of research topics can also bear witness 
to our faith and mission. Many pressing challenges 
and problems in our world would benefit from discov-
eries, developments, and innovations that can arise 
from research in areas such as agriculture, food, water, 
health, pollution, urbanization, climate change, med-
icines, neuropsychiatric disorders, and infectious dis-
eases, to name a few.  

Considering the global reach of both Adventist edu-
cation and health care it makes sense that Adventist 
health-care and education systems engage in research 
together—intentionally, closely, and collaboratively. 
With more than 8,500 schools, colleges, and universi-
ties, 650 hospitals, clinics, and dispensaries, and seven 
medical schools)24 together, these entities can seek 
knowledge, develop innovations that alleviate human 
suffering and pain, and promote new ap proaches to 
learning and public-health education (see Sidebar 3). In 
so doing, we will bear witness and bring healing, Christ-
like servant leadership, faith, and values to our world—
right here and now. Researching God’s Word and works 
must be our sacred ministry, from elementary through 
university levels. I pray we let it be so.25  
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emember that great science demonstration or 
activity that you did with your students? Stu-
dents at each grade level were engaged, fo-
cused on learning, and you were the STEM 
(science, technology, engineering, and math) 

hero. What if you could do this throughout the month, 
semester, or entire year? Starting and sustaining a 
STEM program is easier than you might think. 

The projects in a STEM program make learning fun 
and memorable.1 They integrate content from multiple 
subjects, saving teachers time in the long run.2 This is 
especially true for the multigrade teacher, who is al-
ready time-pressed to include all the required subjects 
and standards. Often, teachers can meet both math 
and science standards within the same STEM project. 
STEM is an application of the facts, terms, and proce-
dures that reinforces learning at the higher levels of 
cognitive thinking.3  

Students, using their own initiative, quickly become 
invested in their projects, making them the focus of 
their time and attention. It is amazing how soon they 
will start inventing, building, and creating their proj-
ects. This greatly simplifies classroom management, 
allowing teachers to work with each group throughout 
the class period. A STEM program supports students 
in creating an artifact that they can share with their 
classmates, families, and the community.4 In fact, fam-
ilies often become more connected with their chil-
dren’s classroom and the school as they support and 
celebrate the successful completion of the STEM proj-
ects.  

The good news about starting and sustaining a 
STEM program is that a significant part of the work 
might already be underway. Do students already take 

care of plants or a school garden? That’s a great STEM 
project. Students can measure and monitor growth, 
fertilizer, water, and the amount of sunlight their 
plants receive, and then compare that with the rec-
ommended norms. Have students document their pro-
gress with photos and host a harvest celebration when 
the plants mature.  

If students have made bread, cookies, or pies in 
school, that’s STEM, too (see Photo 1). Measuring, 
mixing, following the recipe directions, and adjusting 
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baking times and temperatures are great 
ways to cover multiple content stan-
dards. Plus, all those science demonstra-
tions, nature walks, and projects from 
ByDesign Science (North American Divi-
sion [NAD] science curriculum) or Big 
Ideas (NAD K-8 math curriculum) have 
important aspects of a STEM program 
and spiritual application embedded. You 
may also be doing the vital work of con-
necting these STEM topics with spiritual 
applications. Ellen White wrote: “Let the 
children learn to see in nature an expres-
sion of the love and the wisdom of God; 
let the thought of Him be linked with 
bird and flower and tree.”5  

An essential component of a success-
ful STEM program or even a simple 
STEM project is to create an atmosphere 
where students feel free to try something 
new.6 For many students, this may be 
the first time they have made a model 
airplane, boat, robot—or anything (see 
Photo 2). Inevitably, something will go 
wrong, and seemingly insurmountable 
challenges will arise as students work 
on their projects. However, as Albert 
Einstein said, “Failure is success in pro-
gress.”7 Work with your students to 
identify what went wrong and what they 
need to do to get it right; together with 
the students, plan the resources, skills, 
and time required to complete the proj-
ect successfully. This problem-solving 
activity is an incredibly valuable skill set 
that cannot be learned from books, re-
gardless of your students’ grade level.  

Consider having your students keep 
a journal of the problems they encoun-
tered and how they solved them.8 Ask 
them to share their problem-solving 
stories with parents and classmates 
when presenting their projects. When 
students are in an atmosphere where 
they are free to fail and learn from their 
failures, they are likely to choose ever 
more challenging projects, making 
learning fun and memorable.9 (see Pho-
tos 3 and 4). 

To sustain a STEM program in a mul-
tigrade school, teachers will need to 
create time and space for it. Consider run-
ning a STEM program once or twice a 

2

3

4
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week for an hour or two. Some STEM 
projects take additional time for set-up 
and clean-up, so feel free to adjust STEM 
time as schedules allow. The important 
element is to select the same time slot 
each week (i.e., Monday morning or Fri-
day afternoon), so students know when 
they can plan to work on their projects. 
You may want to give your students the 
option of working on their STEM projects 
after completing their other daily assign-
ments. This can be a great way to use 
those extra minutes in the school day 
when students can feel less than produc-
tive. 

Create a space in the classroom for 
STEM materials and student projects (see 
Photos 5 and 6). Use attractive bins and 
boxes to organize the materials students 
will use to create their projects. Set up a 
table in front of these storage areas to give 
students a place to gather the supplies 
they need for their projects. Consider dec-
orating this space with bright, colored 
graphics or photos of STEM projects stu-
dents have already created.  

A STEM space is also a great place to 
put materials if a Makerspace10 exists in 
the classroom or is planned for ad-
ditional projects. The STEM/Makerspace 
pictured in Photo 7 cost about US$200 in 
bins and boxes. 

The heart of a successful STEM pro-
gram is gathering and identifying re-
sources. An excellent way to think about 
your resources is to group them into 
three tiers:  

• Tier 1 includes durable items and 
materials that cost a little more money 
than Tier 2 or Tier 3 items. The high-end 
items can include the Spike Lego Ro-
botics Set,11 a 3D printer, electronics kits, 
a hydroponic growing system, and elec-
trical (engineering) and woodworking 
tools. These items may come from 
school funding for special projects or 
parents and church members who want 
to buy a specific item for your class. 
Funding can also come from Versacare12 
for up to $5,000 per school.  

• Tier 2 includes items and materials 
easily purchased at craft stores, hard-
ware stores, or online: popsicle sticks, 

5

6

7
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hot-glue guns, balsa wood, dowels, scissors, paints, 
batteries, DC motors, propellers, battery packs, LED 
lights, wires for sewing, and textiles.  

• Tier 3 materials include items usually found in 
the recycle or trash bin but which are valuable STEM 
items. These include old computers and monitors, 
newspapers, paper-towel rolls, cardboard, as well as 
plastic or cardboard drink containers (see Photos 8 
and 9 for examples of toothbrush robots made from 
motors, toothbrush bristles, and cardboard). Have 
students (with permission from parents or family) go 
through their trash at home looking for STEM build-
ing materials. This is a valuable way for families to 
become involved. Also, consider online resources 
such as “How to Stock Your Makerspace for $100”13 
and “Teachers Pay Teachers.”14 

The NAD’s ByDesign: A Journey to Excellence 
Through Science curriculum15 and Big Ideas math cur-
riculum16 have some valuable STEM-type projects 
that teachers can use or modify. Other useful re-
sources require minimal expense or are free. Instruc-
tables17 is a website with numerous STEM projects 
organized by grade level or topic. It lists materials 
and instructions, and contains lots of photos so stu-
dents can see how their project can progress. Scrib-

ble-Bot18 and Bristle Bots19 are great resources that can 
be used to start a STEM program. Students can inde-
pendently create toothbrush bugs and robots using in-
expensive motors and batteries because these activ-
ities come with instructions. A website for computer 
coding and 3D printing is Tinkercad.20 Many of these 
resources include science and math content standards, 
which are easily identified in the NAD math and 
science standards.21  

Teachers will need to work together with their stu-
dents to select projects that aren’t overly complex or 
time-consuming. Grade level, skill level, and perform-
ance on previous STEM projects will help guide 
teachers and students as they select their projects. 
Teachers may want to consider having their students 
choose one or more individual STEM projects and then 
include an additional project to complete in a group. 
This way, students from multiple grade levels can par-
ticipate and present their STEM projects. Dream Big,22 
20 STEM Challenges Bundle for grades 3 to 8,23 and 
Steve Spangler Science24 list numerous STEM projects 
that can be used as is or modified to meet specific 
grade and skill levels (see Photos 10 and 11). 

STEM conferences are excellent sources of STEM 
activities. The Loma Linda University EXSEED Con-

8 9
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ference25 is held annually in June of each year, and 
the Andrews University Engineering and Inventing26 
workshop is full of great ideas and STEM-project dem-
onstrations. In addition, numerous state and regional 
STEM conferences are held throughout the year in-
person and via Zoom with minimal cost to partici-
pants. 

Family buy-in is an essential part of sustaining your 
STEM program. As already shared, parents or families 
(and even church members, retirees, craft and supply 
stores, and local organizations or businesses) may 
want to become financially involved with the school’s 
new STEM program. Parents are often more willing to 
purchase individual items than to simply donate 
money toward a general STEM program. They may 
also willingly participate in helping to build STEM 
projects such as an above-ground garden, a hydro-
ponics system for plants, rainwater recycling, or even 
a do-it-yourself solar oven. Some may have specialized 
training and skills as well as their own great ideas for 
STEM projects and would be happy to share these 
ideas if asked. With more involvement, parents will 
become more invested in the success of their children, 
the STEM program, and the school.  

Holding a STEM event at the end of the semester is 
a great way to celebrate the time and effort students 
put into their projects. Invite families, friends, and 
church members to see the STEM projects and interact 
with students. Students can present one at a time to a 
seated audience or stand by their posters and answer 
questions from visitors. The diverse ages and interests 
in a multigrade classroom mean that the students’ 
STEM projects will vary considerably in design and 
complexity. The important thing to do is to celebrate 
each student’s project.  

STEM projects offer multiple ways to integrate faith 
and learning. Students can journal their response to 
guiding questions such as, “What did you learn about 
God’s creation as you created your project?” or “How 
does the time and attention you put into your project 
reflect the time and attention God shares with His cre-
ation?” Guide students back to the numerous Bible 
texts that connect STEM to the Creator God, such as, 
“The heavens declare the glory of God; and the firma-
ment shows His handiwork” (Psalm 19:1, NKJV).27  

K-8 teachers can start and sustain a STEM program 
by creating a classroom atmosphere where students 
are encouraged to learn and try new things, and learn 
from their failures. Here are a few suggestions: 

• Provide time and space for a STEM center.  
• Identify the financial and material resources your 

students need for STEM projects.  
• Work with parents to identify how they can help 

their children with the projects.  
• Celebrate each student’s success with photos, 

vid eos, and a STEM parent night.  
• Help students see the connection between STEM 

content and the Creator.  
The book Education shares that “The susceptible 

mind, brought in contact with the miracle and mystery 
of the universe, cannot but recognize the working of 
infinite power.”28 Starting and sustaining a STEM pro-
gram will provide an opportunity for students from all 
grade levels to enjoy a fun, memorable, and faith-
based learning experience; this will bring rich rewards 
of enthusiasm and engagement. ✐ 
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TEM (Science, Technology, Engineering, and 
Mathematics) education is essential to under-
standing science in modern society and pre-
paring a new generation to fill necessary 
technical roles and participate in decision-

making and discourse about advancements in science 
and its impact on society.1 The complex science of 

COVID-19 and the resulting pandemic has underscored 
the need for basic science literacy and its role and 
function within K-12 education.2 For teachers, prepar-
ing materials to engage and encourage students in 
STEM can be challenging. This article provides re-
sources to help make preparation and planning easier 
for elementary and secondary educators. 

R E S O U R C E S

Chemistry, Physics, and Other Science       
Resources for K-12 Education 

S

Lisa A. Ahlberg G. Brendan Cross

Hands-on STEM:
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With basic science literacy 
needs comes a secondary goal 
of STEM education: the prepa-
ration of future STEM teachers, 
who, in turn, will inspire cu-
rious students.3 For Adventist 
education to reach this goal, 
we need to foster the devel-
opment of more female faculty 
in the fields in which they are 
underrepresented at our insti-
tutions.4 This starts in high 
school because STEM at this 
level is pivotal for increasing 
the number of women in STEM 
fields. For young women, 
hands-on experience in these 
fields during high school has 
been shown to increase the 
pursuit of STEM careers by fe-
males.5 In general, the use of 
inquiry activities, hands-on ac-
tivities designed to encourage 
students to explore the concepts being taught, stimu-
lates curiosity and engagement among all students.6 
Combining these activities with active learning in-
creases the performance and retention of students who 
are underrepresented in STEM.7 

 

Our Experience 
The Andrews University Department of Chemistry 

and Biochemistry recently (July 2021) hosted a Chem-
istry Activities Teachers Workshop funded through 
Loma Linda University from the Versacare Found -
ation.8 We were able to host the workshop remotely 
after providing the participating teachers with a boxed 
lab-supplies kit. Several lab activities described below 
were part of the workshop, during which presenters 
performed the experiments together with participants 
while highlighting ways to approach the activity with 
a classroom of students. 

Of the participants responding to the after-work-
shop survey, 80 percent indicated (1) that it was help-
ful to see and do the activities live with the workshop 
instructor; and (2) it was helpful to have a remote op-
portunity for teacher development in the summer (80 
percent indicated they would not have been able to 
participate otherwise). Of the respondents, 80 percent 
felt that their ability to share science/chemistry experi-
ments and activities with their students grew from par-
ticipation in the workshop. 

Faculty in the Andrews University Department of 
Chemistry and Biochemistry continue to look for 

more opportunities to offer this 
experience to teachers! We 
(and other STEM departments) 
are planning another summer 
work shop session while we 
look again for funding. We en-
courage field trips to our cam-
pus and have visited other 
campuses with hands-on activ-
ities. 

A great place to start the ex-
perimentation for educators 
and students alike is with 
something familiar: food. Many 
teachers have already started 
exploring this area by growing 
familiar food-producing plants 
with their students. Experi-
ments can be designed that not 
only explore the biological pro-
cess of plant growth but also, 
by adding different substances 
to the plants and changing the 

environment, explore the effects of too much or too lit-
tle water, nutrients supplied, light conditions, or air 
conditions. Another part of the scientific process also 
occurs when students record notes and observations. 
When there are several “subjects” in the same group 
(such as multiple plants, or several students replicating 
the same conditions for their cookie experiment), there 
is a real-life opportunity to help students apply statis-
tical analysis to the results.  

Another example of food experimentation is ana-
lyzing different sweeteners. A classroom of students 
can be asked to taste sweeteners after they have pre-
dicted sweetness levels (masking the identity of which 
sweetener a student tastes allows for an unbiased 
analysis). This activity and a related one on enzymes 
(e.g., spitting in a bowl of pudding to see what hap -
pens to the consistency) were modified (see this ac-
tivity: https://sites.  google.com/andrews.edu/k-12-
educational-re  sources/resource-links) with permission 
from Cordelia Running at Purdue, who has created a 
wonderful set of college general-science education ex-
periments.9 

Molecular gastronomy enthusiasts will be familiar 
with sodium alginate polymers and the interesting way 
they are used for food applications; this can lead to 
excellent science teaching opportunities. A recent pub-
lication by Corcoran et al.10 documents some experi-
ments that can be used with students from elementary 
through high school levels and highlights sustainable 
practices to add to a discussion with students. The al-

Continued on page 45
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Below are several additional links with useful correla-
tions and experiments that can be used in chemistry, 
physics, and other science classes. A good place to begin 
is with a correlation between the Next Generation Science 
Standards (NGSS) (K-12 science standards) and ByDe-
sign: A Journey to Excellence Through Science textbooks. 
This link provides an NGSS and ByDesign correlation to 
activities: https://docs.google.com/ spreadsheets/ d/ 1xs   
K0DZ0DAAb MV b9oArE iU3NN8KY-U6Z598fFLkyt9rQ/ 
 edit?usp=sharing.  

More links for chemistry, physics, and other sciences 
are listed below: 

 
CHEMISTRY 

 
Science Correlation Standards 

https://docs.google.com/spreadsheets/d/1xs K0DZ0 DAA   
bMVb9oArEiU3NN8KY-U6Z598 fFLkyt9r Q/edit?usp=sharing 

 
American Chemical Society 

“Inquiry in Action”:https://www.acs.org/content/acs/ en/ 
 educa tion/  resources/k-8/inquiryinaction.html 

 
“Adventures in Chemistry” 

https://www.acs.org/content/acs/en/education/whatis 
chemistry/ adventures-in-chemistry.html 

 
ChemMatters Magazine 

https://www.acs.org/content/acs/en/education/re sources/ 
 high school/chem matters.html 

 
Middle School Chemistry 

https://www.middleschoolchemistry.com/ 
 

Exploratorium: “What Is a Science Snack?” 
https://www. exploratorium.edu/snacks 
 

Steve Spangler Science 
https://www.stevespanglerscience.com/?gclid=Cj0KCQjw

iNSLBhCPARIsAKNS4_czQQ1qxYfAMI-TmIj3tR LdGp2 yHG -
pZYtT 13wJRXT JX FD rgL1TrjU kaAsF_EALw_wcB 

  
Royal Society Science 
Primary School Science at Home 

https://royalsociety.org/topics-policy/education-skills/ 
 teacher-resources-and-opportunities/resources-for-
teachers/science-at-home/primary/ 

  

Royal Society of Chemistry: Steps Into Science Resources 
https://edu.rsc.org/primary-science/find-resources  
 

Secondary Resources 
https://edu.rsc.org/resources/secondary 
 

PHYSICS 
 
About Hyperphysics 

http://hyperphysics.phy-astr.gsu.edu/hbase/hph.html 
  

Hyperphysics-Chemistry 
http://hyperphysics.phy-astr. gsu.edu/hbase/Chemical/ 

 chem con.html#c1 
  

ComPADRE: Resources and Services for Physics Education 
https://compadre.org 
  

Science Buddies: Elementary School Physics Lesson Plans 
https://www.sciencebuddies.org/teacher-resources/ 

 lesson-plans/ subjects/ physics/elementary-school 
  

American Physical Society Resources for High School 
Teachers 

http://www.aps.org/programs/education/highschool/teach 
ers/index.cfm 

  
American Physical Society: Resources for Teachers in 
Grades Kindergarten-Middle School 

http://www.aps.org/programs/education/k8/index.cfm 
  

Adventures of Cyberbee: Physics Is Phun 
http://www.cyberbee.com/physics_sites.html 
  

SCIENCE 
 

National Science Foundation Classroom Resources 
https://www.nsf.gov/news/classroom/index.jsp 
  

Hyperphysics: Biology Concepts 
http://hyperphysics.phy-astr.gsu.edu/hbase/Biology/bio 

con.html#heacon 
  

PhET Interactive Simulations 
https://phet.colorado.edu/ 
  

Share My Lesson: Science 
https://sharemylesson.com/subject/science

Additional Resources 
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Continued from page 43

ginate worms experiment11 
from the Royal Society is an 
excellent, succinct classroom 
activity. 

 
Resources 

Below is a discussion of 
each resource with links. This 
website (https://sites. google.   
com/  andrews. edu/k-12-edu ca 
 tional -resources/ home? auth 
 user=0) provides all the links 
AND attempts to correlate the 
resource to chapters in ByDe-
sign: A Journey to Excellence 
Through Science textbooks 
produced by the North Ameri-
can Division for grades 1 to 8. 
While it may not be necessary 
to make a direct parallel with 
the textbook topic and the ac-
tivities suggested, it’s often 
helpful in creating a connec-
tion between the teacher and 
the students. Grades 9-12 text-
books in use are more vari-
able; there is not yet a set of curricular connections 
available for them. 

Teachers should feel equipped to do hands-on cu-
riosity-driven experimentation. The resources listed 
below are free or available at a moderate cost. There 
are books and other materials for purchase, but the 
freely available Web information offers perhaps more 
activities than time available. 

 
Chemistry 

Inquiry in Action, Grades K-512 by the American 
Chemical Society (ACS) is a collection of resources 
aligned to the Next Generation Science Standards 
(NGSS) (K-12 science standards).13 These lessons pro-
vide activities that help connect students and teachers 
to everyday things. But more than that, they provide 
science background information to aid teachers who 
feel they need a little more information, perhaps a re-
fresher on the concepts.  

A favorite simple activity uses M&M candies to in-
vestigate dissolving properties and can be used for 
many different grade levels. This activity makes it pos-
sible to encourage students to ask their questions about 
M&Ms and colors and even explore those ques -
tions. Further help for K-5 teachers is available at the 
Adventures in Chemistry website, which features 
hands-on activities, videos, and games.14 

Another resource aligned 
with the NGSS from the ACS is 
Middle School Chemistry, 
Grades 6-8.15  This Web re-
source contains many tools for 
the teacher, including back-
ground information, student 
readings, test questions, and 
activities. Each activity in-
cludes the layout of more for-
mal experimentation with sec-
tions that include objectives, 
evaluations, and safety infor-
mation. Further alignment with 
Common Core English Lan-
guage Arts (CCELA) (K-12 lit-
eracy standards)16 makes this 
Web resource particularly help-
ful.  

An example from this re-
source, Chapter 5, Lesson 
6:  “Does Temperature Affect 
Dissolving?” allows exploration 
of the effects of energy on dis-
solving properties of M&Ms. 
Again, this is an illustration of 

using everyday materials for something highly relat-
able for teachers and students alike.  

The ACS also provides resources for the next grade 
group, 8-12, using the ChemMatters magazine.17 While 
a subscription to the magazine is not free, many ar-
ticles can be accessed for free on the website. More 
than just articles on some interesting topics in chem-
istry, the magazine site includes teacher’s guides with 
worksheets and answers, connections to concepts and 
science standards, background information for the 
teacher, and a list of sources and further information. 
These articles and the teacher’s guides that accom-
pany them are an amazing resource for the 7th/8th 
grade or high school teacher. This author (L.A.) has 
used some of these articles in her 7th/8th grade AND 
general-education college-level chemistry course. 
Another resource is an article on Edutopia listing web-
sites for science teachers18; notably, No. 8 is a link to 
a Periodic Table of Videos!19  

Other available resources are listed in the references 
below, and one of the authors (L.A.) is collecting all 
of this information in this evolving website: https:// 
 sites.google.com/andrews.edu/k-12-educational-
resources/home. They include links to websites from 
museums, other chemistry societies, and individuals 
who have freely provided ways to get kids doing 
science (often with things one can purchase). 
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Physics 
There are many sources for aggregated resources 

for physics education. We will give a summary of 
some of the more interesting ones we have found and 
currently use. 

 Compadre is the education tool hub for the Amer-
ican Association of Physics Teachers (AAPT).20 This 
AAPT digital library has many simulations and tools 
that are free to the public. The American Physical So-
ciety (APS), has collected information for K-8 and high 
school teachers, and is one of the primary hubs for 
physics research in the U.S.21 CyberBee is an independ-
ent aggregator with a simple interface but limited se-
lection, although it is curated by former teachers.22 
Last, we have selected Science Buddies as a resource 
for elementary teachers. This site includes relatively 
easy demonstrations for teachers to perform or lead, 
and discussions about the physical phenomena being 
demonstrated.23 

The other physics resources listed here are collections 
of materials produced by HyperPhysics. Developed by 
Rod Nave at Georgia State University, HyperPhysics is a 
digital textbook that provides a quick summary of most 
topics in the field. If provides a quick refresher for 
teachers preparing a lecture on a topic about which they 
feel rusty. Originally designed for physics, it has since 
been expanded to include biology, chemistry, and geol-
ogy, in partnership with other institutions.24 

PhETs are simulations of physical situations. They can 
be used as demonstrations during lectures, as the basis 
of an inquiry activity during class, a virtual experiment 
from which to collect data, or as an example to refer to 
during homework. These versatile animations were de-
veloped by the University of Colorado at Boulder. Nobel 
Laureate, Carl Wieman began this project in 2002 as a 
teaching tool, and it has grown into a great place to find 
resources to help keep lectures interesting.25 

 

Other Sciences 
As mentioned above, HyperPhysics has branched 

out into chemistry, biology, and geology, creating a 
great reference link for teachers to access refreshing 
topics.26 The National Science Foundation provides a 
list of links at some different sites for various grade 
levels.27 While much of the NSF site is dedicated to re-
search, some of the material is written at a popular-
ized level to try to increase public appreciation of 
science. Share My Lesson is a teacher-sharing website 
where teachers can upload their lessons and share 
them with others.28 If a starting point is needed to plan 
a lesson on a difficult topic, the Share My Lesson site 
is a great resource to see how other teachers have tack-
led it. Another site with a list of links is from Common 

Sense Education,29 providing resources from biology 
to chemistry to physics. ✐   

   
 

Resources in this article have been peer reviewed. 
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f all the textbooks I have seen in my career 
in science education, this one is certainly a 
contender for being the most impressive and 
comprehensive. It is beautifully written, 
thoroughly researched, impressively illus-

trated, and provides an exhaustive treatment of all the 
key aspects of the biology of life. It is a great resource 
for high school, college, 
and university students, al-
though it was created for 
use primarily in the second-
ary-level biology class. It is 
also an invaluable reference 
book for teachers and lec-
turers. Beyond the formal 
study of biology, this is a 
book that, arguably, should 
be available to every family 
library for reference and the 
sheer enjoyment of explor-
ing biology! 

The layout of the book 
is most attractive. Its con-
tent is descriptive, analyti-
cal, and occasionally con-
troversial. The language is 
straight forward and easy to 
read. For each topic it pro-
vides introductory and 
background material, deals 
with the subject in an ap-
propriate level of detail, 
and gives useful short sum-
maries, reviews, and self-
check tests. It is among the 
most accessible textbooks I 
have seen.  

The sweep of this 700-

page book is breathtaking. It covers all relevant as-
pects of biology in some detail. From the macro 
through the micro to the molecular, it provides a com-
prehensive treatment of biological systems in a way 
that is readable and informative. You could not open 
this book without learning something about biological 
systems that you have almost certainly not en-

countered before.  
The treatment of biology 

is broad and diverse. It 
deals with plants, animals, 
and microbes, describing 
their structure from the vis-
ible through the hidden to 
the microscopic and mol-
ecular. It also covers topics 
such as taxonomy, cell 
structure, and genetics. In 
fact, I was unable to find 
any specific biological sub-
ject that was not treated to 
some degree. As a chemist 
by training, I was particu-
larly intrigued by the de-
tailed treatment of the mol-
ecular basis of life, as for 
example in DNA and RNA, 
and the intricate structure 
of proteins and the other 
macromolecules of life. 
There is also a full treat-
ment of the history of life 
on Earth and, in some de-
tail, of the fossil record and 
the issues associated with 
it, considering both the po -
ssibility of gradualism and 
catastrophism.  

B O O K  R E V I E W

Alastair Noble

O

North American Division Office of Educa-
tion, ByDesign Biology: The Scientific 
Study of Life (Dubuque, Iowa: Kendall 
Hunt, 2020). ISBN: 9781792425424, 
1792425422 (Print). 709 pages. Student 
Edition + Four-Year License (Print and 
eBook): US$83.95; Lab Resources (Print): 
US$30.00. Teacher Edition Digital Pack-
age (includes Teacher’s Edition eBook, 
Teacher Lab Resources and Student Lab 
Resources): US$186.84. To order, call 
800-770-3544 or visit https://rpd. kendall -
hunt.com/content/29729/prog-feature/.

The Scientific Study of Life
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In addition, this text also deals fairly and objec-
tively with contemporary and sometimes controversial 
subjects like ecology, climate change, conservation, 
care for the environment, population pressures, use of 
natural resources, pollution, and biotechnology. All in 
all, it is hard to imagine a more comprehensive treat-
ment of biology.  

The scientific method is also carefully described, 
showing how experiments are designed, data are 
examined, and conclusions are drawn, sometimes 
tentatively, until confirmed or refuted by later dis-
coveries. It gives fascinating accounts of the work of 
famous scientists, both historical and contemporary, 
and shows how they came to their conclusions, 
sometime in the face of opposition from the estab-
lishment.  

However, what makes this textbook refreshingly 
different from all the others I have seen is that it 
tackles the controversial but vital topic of the existence 
of design in biological systems. Some would argue that 
this is an obvious deduction from the intricate and 
complex systems encountered within living organisms. 
However, the opposing position of scientific naturalism 
denies that this is so. This textbook faces fairly the 
whole question of how our worldview or philosophy 
can influence the conclusions we draw from the scien-
tific evidence.  

Most scientific textbooks, in line with the current 
scientific consensus, are constructed on the assump-
tion that scientific investigations and conclusions are 
completely unbiased—and this becomes most appar-
ent in the study of origins. The almost-universal Dar-
winian view of the origin and development of living 
things is that the processes involved are entirely natu-
ral and random, and that no agency beyond nature can 
be contemplated. This position is maintained even 
when it is obvious, for example, that the evolutionary 
account of origins has no credible explanation for the 
appearance of first life.  

This assumption was elaborated by the late distin-
guished scientist Richard Lewontin who asserted dog-
matically that in science, and especially in the study 
of origins, “we cannot allow a divine foot in the 
door.”* This reveals that the default position for the 
current scientific study of origins is not logical deduc-
tion, but an assumed philosophy—that of naturalism 
or materialism. In plain language, scientists are not al-
ways without bias and do sometimes allow a world-
view—an essentially atheistic one—to override the 
evidence.  

This textbook recognizes this anomaly and seeks to 
explore gently the opposing and intuitive position that 
a Designer may be at work. It addresses this question 

thoroughly and ably, considering, without bias, the 
two sides of this argument. It may come as a surprise 
to many students that the evidence for design in biol-
ogy and more widely in nature is, for scientific rea-
sons, utterly compelling. Even if you are not initially 
inclined to consider this conclusion, you owe it to your 
intellectual integrity to give this matter, raised in ByDe-
sign Biology, fair consideration.  

This textbook also gives proper place, briefly and 
fairly, to the traditional view of Christian theism and 
its implications in science. It deals with the biblical 
creation record in a respectful and non-dogmatic way 
and also considers the possible implications of Noah’s 
flood. All in all, it is a refreshing change from the suf-
focating pronouncement of secular Darwinists who 
brook no criticism of their positions.  

However, it is important to stress that this textbook 
is about very much more than the important explora-
tion of origins. It deals exhaustively with all aspects 
of academic and practical biology about which stu-
dents need to be aware and does so in a most access-
ible and satisfying way.  

Whether you are studying biology formally for 
examinations and qualifications, or are just an inter-
ested reader, this book will meet your needs. It is also 
a fabulous resource for teachers and will refresh their 
courses, lectures, and lessons. I cannot commend it 
too highly. ✐   

  
 

Alastair Noble, PhD, is Director of the Centre for In-
telligent Design UK (C4ID) in Glasgow, Scotland, U.K. 
He holds a doctorate in chemistry from the University 
of Glasgow and was formerly one of Her Majesty’s In-
spectors of Schools for Scotland. Dr. Noble taught high 
school chemistry for several years and served as an edu-
cational administrator; he also served as Education Of-
ficer for the British Broadcasting Company. He has pub-
lished widely on the topic of Intelligent Design and 
through his work at the C4ID advocates for research 
and public debate on Intelligent Design. 
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equipment while doing science. But what few realize 
is the value of cooperative learning experiences. God’s 
Word is clear, “Two are better than one, because they 
have a good return for their labor: if either of them 
falls down, one can help the other up” (Ecclesiastes 
4:9, 10, NIV).3 Do you provide your students regular 
oppor tun ities to work collaboratively in project-based 
learning experiences so that they can sharpen their 
com mun i cation and cooperation skills? 

Many business professionals suggest that critical 
skills such as teamwork, organization, decision-making, 
and communication are needed to succeed; these are 
referred to as “soft skills.” Although these skills aren’t 
measured on standardized tests nor usually assessed on 
a report card after kindergarten. they are essential be -
cause most jobs require working with others. In the 
book The Global Achievement Gap, Tony Wagner, former 
professor at Harvard University, outlines seven skills 
teens need to succeed today.4 Many of these skills—
along with design thinking5—are incorporated into the 
Mission: Invent6 project, which the STEM Division of 
Andrews University (Berrien Springs, Michigan, U.S.A.) 
has designed for Adventist educators.  

The Mission: Invent initiative provides free curri -
culum and resources to Adventist educators so that they 
can do more collaborative problem-solving with their 
students. Mission: Invent incorporates elements of the 
traditional science fair with trifold boards and judges, 
but participants must work in teams using engineering 
design processes. Groups of students tackle a real-life 
problem, designing and building a prototype of a pos -
sible solution to their chosen problem. This opportunity 
builds 21st-century skills and focuses on integrating 
STEM with Bible classes and the humanities. I hope you 
will consider being a part of Mission: Invent in the 
future. If you are interested in learning more, check out 
this website: http://andrews.  edu/go/invent.  

Great teachers are always learning. They have a 
growth mindset and are willing to take on challenges. 
They are open to new methodologies, activities, and 
curriculums because they want the best for their 
students. Exceptional teachers want their schools to be 
communities of active learners engaged in excel lence 
in all areas of education, including biblical studies, the 
hum  anities, the sciences, arts, colla bo ration, and ser -
vice-learning. 

The theme of this issue is revitalizing Adventist 
education through STEM. We want our students well 
prepared to succeed at the next level, whether the next 
grade up, academy, careers, college, or graduate and 
professional schools. In this issue and the next, you will 
find various topics geared for small schools and others 
that can be adapted for use by any K-16 teacher. We hope 

this issue will equip teachers and parents with additional 
tools to implement in their classrooms. If you have a 
growth mindset, you will doubtless be able to glean 
gems from any of the articles to implement immed iately, 
whether or not you teach a STEM subject. ✐   

 
 

Monica Jackson Nudd, MEd, is the STEM Coordinator 
for the College of Arts and Sciences at Andrews Uni -
versity (Berrien Springs, Michigan, U.S.A.), and the Co -
ordinator for this special issue. She earned a Master’s 
degree in curriculum and instruction with an emphasis 
in math from the University of Maryland and prev -
iously served as a teacher and principal in Ad ventist 
elementary and middle schools. Her areas of interest 
include problem-based learning and building support 
for STEM at all levels. 
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3. Ecclesiastes 4:9, 10, New International Version (NIV). Holy 
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5. “Design thinking” is one of the latest buzz phrases in the 
education world. This new teaching strategy doesn’t fall under 
STEM, although engineers tend to use design thinking in their 
processes. Nor does design thinking fall under humanities or the 
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 6. The Mission: Invent program seeks to engage K-12 Advent-
ist educators in STEM by providing training, support, and nurture 
as they seek to equip students to think critically, solve real-world 
problems, innovate, and create opportunities for entrepreneurial 
endeavors. For more information, visit https://www. andrews. 
 edu/   cas/stem/invent/index.html.
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