
The Problem:

STEM education in New Mexico has bottomed out after 
years of neglect in our public school system.  Nationally, US 

1students typically rank around 30th in the world in science , 
a fact that in itself should be alarming.  However, students 
from NM are doing especially poorly, testing at or near the 

2bottom of the nation in science .

Low student performance in STEM fields has far reaching consequences for NM.  Universities are unable to 
graduate enough STEM majors to fill the current job market, especially in fields of engineering and computer 

3science .  While NM has the highest number of PhDs per capita in the country, very few of these scientists 
and engineers are originally from this state. NM employers are currently having difficulty finding technically 

4competent workers at all levels ; one can only imagine how ill-prepared NM will find itself when new technical 
careers come to fruition in the future.  Besides the immediate financial impact, STEM education trains 
students how to collaborate, how to think critically, and how to communicate more effectively - all leading to a 
better-informed public and better-equipped employees.

There are several reasons for the poor performance we see in NM students, but a major factor is the current 
environment of standardized testing and teacher evaluations, where science is being either pushed aside or 
completely kicked out of many K-5 classrooms.  Kids from “passing” schools might be seeing some science, 
but often kids from “failing” schools are not being exposed to any science until they reach middle school.  
Many administrators have chosen to eliminate science in K-5 schools as science test scores do not count 
toward Annual Yearly Progress.  Thus many NM students are only receiving science education if they are 
fortunate enough to have a teacher who can ‘sneak’ it in or incorporate it into the math and English lessons 
through cross-cutting activities.

A second major factor for student success in science is correlated with the preparedness, competence, and 
confidence our primary teachers have in science.  Many of our pre-service K-8 teachers have come up 
through the NM public education system where science was not something they were exposed to as kids.  Or, 
their experience with science was not a positive one.  Either way, the vast majority of my incoming pre-service 
primary teachers at UNM are not interested in science and have no plans to teach it at any grade level.

The great irony in our educational system is that kids’ attitudes towards STEM are often fixed by middle 
5

school , placing a great responsibility on those teachers who are the least prepared and often the least 
interested in teaching science.  If we want more STEM graduates at the university level, we must 
generate this interest in kids before they reach middle school.  This includes not just exposure to science 
in the classroom, but genuine enthusiasm about science from the teachers.

The Program:
The Natural Sciences program at UNM offers three 
science classes that are aimed at K-8 teachers, 
particularly those who are interested in early 
childhood and elementary education.  Our classes (a) 
teach science content relevant to K-8 teachers, (b) 
offer scalable hands-on activities that could be done 
with other age groups, (c) provide one-on-one 
assistance with all students on a daily basis, and (d) 
utilize interdisciplinary activities that integrate 
science, math, and technology.

1. http://www.pewresearch.org/fact-tank/2015/02/02/u-s-students-improving-slowly-in-math-and-science-but-still-lagging-internationally/
2. https://www.abqjournal.com/702674/nm-49th-in-report-on-education-quality.html
3. http://ped.state.nm.us/ped/MathandScienceDocs/2016_Math_and_Science_Annual_Report_final.pdf
4. Jason Espinoza, president, New Mexico Association of Commerce and Industry, personal communication, Nov 14th 2016
5. Maltese and Tai, 2011, Pipeline persistance effects of school experiences on earning degrees in STEM.  Science Education, 95.5, 877-907

See our class in action at https://youtu.be/QflZu7NHrRc

Mel Strong  mstrong@unm.edu

mailto:mstrong@unm.edu


The topics: NGSS Topics

Weather and Climate (K, 3, MS)
Forces & Motion (K, 3, MS)
Energy (4, 5, MS)
Energy as Waves (1, 4, MS)
Astronomy (1, 5, MS)
Geology (2, 4, 5, MS)
Ecology (K, 2, 3, 5, MS)
Properties of matter (2, 5, MS)
Genetics & Evolution (1, 3, MS)
Engineering Design (1, 2, 3, 4, 5, MS)

Above is an excerpt from a typical reading in our environmental science 
7class .  In this particular book chapter there is background information 

about the water cycle, an illustration of a classroom activity, a student 
section with questions, and a teacher’s guide that includes common 

misconceptions and differentiated learning tips.  We read two or three of 
these per week in lieu of a traditional environmental science textbook.

Instead of using conventional 
university-level science 
textbooks, the pre-service 
teachers in our classes 
subscribe to a service that gives 
them access to publications from 
the National Science Teacher’s 
Association.  These include 
book chapters, journal articles, 
lesson plans, podcasts, etc.  
From this pool of thousands of 
possible resources, we read 
articles that provide background 
content, illustrate in-class 
activities, and discuss student 
misconceptions about the topic. 

The goal is to constantly relate 
the science content to their 
future responsibilty as K-8 
teachers.  Many of these 
students completely missed out 
on the rock-bottom essentials of 
science and lack basic science 
skills such as working with units, 
taking measurements, and 
graphing.

Below are a few examples of the 
journal articles we read during 
the semester:

Primary teachers are responsible for a wide range 
of interdisciplinary science content.  Both the NM 

6
2003 standards and the Next Generation Science Standards  (NGSS) 
require a diversity of disciplines far greater than that covered in a few 
university-level science classes.  Consider the topics and their 
associated grade levels shown at the right; a university student would 
need at least 6-7 science classes to cover all of those topics.  The 
Natural Science classes are designed to give our future teachers an 
interdisciplinary background in that will allow them to teach science 
to any grade level at an elementary school.  

6http://www.nextgenscience.org/

The cirriculum:

7.  Veal and Cohen, 2011, Project Earth Science:  Meteorology. NSTA



Perhaps the most important 
contribution that we can make to 
these future teachers is to show 
them how science and 
engineering can be fun and 
exiting subjects.  Every day in 
Natural Sciences is filled with 
hands-on activities that could be 
adjusted to work with K-8 
students.  In our life science class, 
the students build models of cells, 
grow & pollinate plants, and start 
classroom aquaria.  In the 
physical science class the 
students build roller coasters and 
rockets, grow crystals, discover 
geologic features of New Mexico using Google Earth, and make correctly scaled solar systems.  In our 
environmental science class, they learn how to read the sky and predict the weather, build climate maps 
using weather station data, and build working alternative energy circuits powered by the wind or sun.



(Right) Most of our students report that they have never built anything or even used 
tools.  In our classes they build several things using tools and experience the design-
test-troubleshoot-redesign-retest cycle of engineering projects such as the mousetrap-
powered car.  In the upper two photos the students are building their cars; in the third 
photo they are testing their vehicles to see whose car travels the farthest.  Not shown is 
the stage after the bottom picture, where the students try to figure out why their car isn’t 
working as well as they intended and try to implement changes.

(Below) The best evidence that we are generating interest in science is not something 
that we can quantify on an exit exam or survey, but we do observe something else that 
happens organically without any intervention on our part.  Below are two images of 
students on their phones updating their social media with video clips of their class 
projects....the girls on the left are recording their oobleck experiment while the student on 
the right is posting a movie of her homemade motor on Instagram.  I’m not sure how 
often this happens in other science classes, but I take it as a sign of success in 
generating interest in science.

Due to UNM’s ongoing budget 
crisis and lack of support from 
the College of Education, 
Natural Science classes are no longer going to be offered after Spring 2017.  Education majors will be taking 
‘standard’ science classes in lecture halls.  If you think that our future New Mexican teachers need hands-on 
science as described here, please let your voice be heard by contacting Hector Ochoa, dean of College of 
Education, at  Mark Peceny, dean of Arts & Sciences, at  provost 
Craig White at  and president Chaouki Abdallah at .

hectorocha14@unm.edu, markpec@unm.edu,
cwhite@unm.edu, chaouki@unm.edu

Natural Sciences
Canceled
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