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CONTEXT  

What is the STEM Action Team?  
 
 
 
 
 

 

◦ Statewide coalition 
◦ Employers, teachers, 

professors, nonprofit 
professionals  

◦ Seeks to improve STEM 
education and raise 
awareness among 
policymakers and public 

 
◦ Convened by:  

NM Partnership for Math & 
Science Education 

◦ Managed by:  
New Mexico First 

Presenter
Presentation Notes
HEATHER (~2 mins)

Mr. Chairman, members of the Committee, thank you for hearing us today.

In late 2012, the NM Partnership for Math & Science Education called for a statewide summit to develop recommendations for strengthening STEM education in New Mexico. They partnered with my organization, New Mexico First, to conduct that work. We are – as many of you know – a statewide public policy organization that specializes in nonpartisan research and citizen deliberation. We work in education, health, economy and natural resources. In the case of this project, our responsibilities included a comprehensive backgrounder on STEM, a two-day summit, a final report detailing next steps and staffing the wonderful group of committed people who subsequently became the NM STEM Action Team.

The Team was formed to advance the summit recommendations. The coalition has operated in a couple of different configurations, bringing awareness of STEM issues to the legislature and the public. The group has influenced several items of legislation, enabled major collaborations between industry, academic and government partners, supported the creation of a statewide STEM website, and established a set of goals to measure progress. 

During the 2014 legislative session, we promised to update you, the LESC, on those progress measures. We aim to keep our promise to you – and we are doing that today – but first, we would like to acknowledge the wide range of talented, smart and community-minded New Mexico professionals that make up the STEM Action Team, many of whom are here today.
With my on the panel today are: Selena Connely of NM-EPSCOR, Karen Trujillo of AFFILIATION HERE, and TK O’Geary with Northrup Grumman. 
Team members in the audience, each of whom I ask to please stand and remain standing until all names are called, include: 
LIST HERE CREATED THAT DAY FROM WHO SHOWS UP. 



CONTEXT 

Why STEM, Why Now?  
 EVERY child deserves:  

• a bright future 
• tools with which to forge a path 
• a meaningful career 

 

 How many future jobs will require 
STEM skills? 
• 80% 

 
 Industry Retirees  

  

  

Presenter
Presentation Notes
HEATHER (~2 mins)

Everyone on our STEM Action Team  holds – as do all of you – the firm belief that every child deserves a bright future and the skills to hold a good job when she/he grows up.  

But first, children need to grow up. 
They need families who support a love of school. 
They need elementary teachers who have the time and ability to spark curiosity and basic skills in math AND science.
They need middle school and high school teachers who not only understand math & science deeply, but also know how to create rich learning environments. 
They need a college experience that doesn’t weed out math & science majors, but instead cultivates and supports them. 

Why do they need all that? 
Because the number of STEM jobs are growing about twice as fast as non-STEM jobs. (U.S. Dept of Commerce: http://www.esa.doc.gov/sites/default/files/stemfinalyjuly14_1.pdf)  
And that’s just the actual STEM jobs – like engineers, physicians, or chemists. The National Science Foundation estimated the percentage of overall jobs in the next decade that will require STEM skills. Any guesses? 
FLY IN: 80%   (Source: Solutions for our Future: http://www.solutionsforourfuture.org/guest_MelSchiavelli3.htm, citing NSF.)

In addition, “Baby Boomer” STEM professionals are predicted to retire in great numbers across the nation. Even in our small state, this could have a significant impact:
LANL projects an attrition rate of 3,000 by 2019
Sandia predicts retirement of 1,500 by 2020




CONTEXT 

Three Measurable Goals, by 2020 
 

 
1. Increase by 25% the number of students 

measurably proficient in math and science.  

2. Graduate 1,000 new teachers in science and 
math. Also, support and retain existing 
STEM teachers.  

3. Increase by 25% the number of college 
graduates in STEM fields (including health).  

 
 

Voluntary targets established in SM38-Sapien/HM19-Stewart, 2014.  

 
 

Presenter
Presentation Notes
HEATHER (~1.5 mins)

These three goals were established in SM38 & HM19, sponsored by Senator John Sapien and then-Representative Mimi Stewart. The work was also endorsed from the floor by Senator Gay Kernan.
25% increase in the number of students proficient in math & science by the year 2020. 
1,000 new teachers math & science by 2020. 
25% increase in the number of college grads in STEM fields. 

While the goals may seem lofty at first blush, their targets are not that far out of reach. We are well on our way.

The remainder of this presentation is organized in terms of these three goals. We have followed your hearing all summer. Where our recommendations build on what you’ve already heard this summer, we try to build on and integrate those ideas. 

Presenting our first goal is Selena Connealy, who works at UNM on the National Science Foundation-funded program EPSCoR. She also co-chairs the NM Math & Science Advisory Council. … Selena? 




GOAL 1 
Student 
Proficiency 

 By 2020, increase by 25% 
the number of students 
measurably proficient in 
math and science.   

 

 

 

 

 

 

Based on SM38-2014, Sapien  
and HM 19-2014, Stewart  

Presenter
Presentation Notes
SELENA: 

Mr. Chairman, members of the Committee, thank you for hearing us today.

Heather just shared this goal. All of my remarks focus on how we can meet the target of a 25% more students proficient in math and science. 


QUESTION FOR THE SPEAKERS:  Do we really mean percentage of students, or number of students?? 



CHALLENGE 
Disparities in Achievement 

Data source: U.S. Department of Education 

Presenter
Presentation Notes
SELENA

Why is our first goal about student proficiency? History tells us that New Mexico scores well below the national average on math achievement. However, we also saw steady progress in the last decade, from 17% of our 4th graders being math proficient to now almost a third reaching that goal. In addition to our scores going up, we’ve closed the gap between our students’ and the nations by four percentage points. 

When we compare students of different races and ethnicities, we see again that everyone is improving, but the achievement gap expanded by roughly 10 percentage points. We’re using math scores to illustrate the issue, but the state sees similar patterns for science. 

Some people wonder why we look at score by race and ethnicity. I’m sure you all know that the majority of New Mexico’s population is people of color, so it is a very practical activity to ensure that our schools and families are adequately preparing the majority of our students – and our future workforce. I think it is important to note that – when we talk about today’s classrooms and tomorrow’s board rooms – diversity is not the problem. Data shows that diversity is an asset to innovative thinking. Disparity is the problem. 



IN YOUR POCKET
In order to gauge progress on this 25% improvement goal, we recommend that tracking begin after this year, since students began PARCC testing this year. (For our other two goals, measurement began in 2014, the year the memorial passed. But we recommend waiting on the initial benchmark for this one until we get the first set of PARCC data.) 




CHALLENGE 
Disparities in Achievement 

Data source: U.S. Department of Education 

Presenter
Presentation Notes
SELENA

Here is the same data for eighth graders. 
All the trends from the previous slide continue. 

2. This trend continues. Imagine what happens when these children reach college, and they are not prepared for college math. TK will talk with you more about the challenges of college remediation. Our single best solution to this challenge is to prevent the need for remediation early – like in 4th grade… 


IN YOUR POCKET: 
“Diversity makes us smarter” is the theme of a 2014 issue of Scientific American. In it, the Columbia University author refers to decades of research by a wide spectrum of other (mainly) social scientists, where they found time and again across all sorts of settings that diversity not only makes us more creative (think teamwork), but it can also inspire people to do better. 



CHALLENGE 

K-12 STEM Underfunded 
 Lawmakers place a heavy emphasis 
on early literacy.  

  But… It’s more complex than it looks.  
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PED APPROPRIATIONS, FY15-16 

RECOMMENDATION: Increase 
funding for the Math & Science 
Bureau, and watch for opportunities 
to better leverage literacy dollars 
that can also support math or 
science.  

Presenter
Presentation Notes
SELENA (~2 mins):

All these ideas lead us to an important big picture, which is that – even tho study after study shows that math is THE key predictor of academic success – we resource literacy far more. 
We aren’t saying, take away money from literacy. Important work is underway in those programs, and continuity is important. We also recognize that some literacy programs, including K-3 Plus, may include some math & science. 
We offer two ideas on STEM funding: 
If possible, increase appropriations for the Math & Science Bureau. We absolutely believe that New Mexico can see excellent results toward our STEM goals if we source them better. 
Maximize opportunities to leverage existing literacy dollars that can also support science or math. For example, right now literacy dollars are used to fund NMSU to train elementary teachers in MC2, which is a professional development program for teaching math. We strongly urge the legislature and PED to watch for more opportunities like these – since data shows that math improves early literacy. 




CONTEXT 

Elementary Math is Critical 
What is the single strongest 

predictor of long-term academic 
success?  
◦  MATH.  

 
 School-entry math also predicts 

later literacy skills. 

   

  

  

 

Source: Duncan et al., 2007; Hooper et al., 2010 

Presenter
Presentation Notes
SELENA (~1.5 minutes):

OK – so we’ve tossed up a little quiz question. “What is the single strongest predictor of long-term academic success?” My prediction is that most people would answer “early literacy.” But that’s not the case. [CLICK AGAIN]  It’s actually math. [CLICK AGAIN]

Studies show that math skills are the single strongest predictor of long-term academic success, even better than language skills. Six longitudinal studies all point to the above conclusion. So when we ask you to invest in math, it’s not just for the future engineers. It is for all students, entering all careers. 

One reason that math skills might predict later literacy – and overall academic achievement – is the development of executive function. Math skills require the use of working memory—the ability to hold a quantity in mind while adding or subtracting to ﬁnd a result. That high demand for working memory and other executive functions required for math builds those skills for literacy and language.

IN YOUR POCKET: 
Sources: 
Duncan et al., Developmental Psychology, 2007.  -- Math is the predictor.
Cross and Conn-Powers (same journal) is a meta-review, including the Duncan et al. study and many others. – YES, math is the predictor. 
Diamond, Barnett, Thomas, & Munro, 2007b; Fuchs et al., 2010. – Math develops executive function. 
Welsh et al., 2010 – High demand for working memory…  







CHALLENGE 

Elementary Science Overlooked 

RECOMMENDATION: Build more science into 
K-3 Plus through curricula like Seeds of 
Science/Roots of Reading.  

RECOMMENDATION: Investigate how to 
increase time/capacity for science in 
elementary classrooms.   

 

 Early science = key to long-term critical thinking 
and love of learning.  

 Science often overlooked until 4th grade (tied to 
testing). 

 K-3 Plus = a great opportunity to bring in science.  
   

Presenter
Presentation Notes
SELENA (timing:~3 mins):

Early exposure to science is also really important – and it’s also fun. Science invited kids to wonder about nature, to ask hard questions, to really stretch their minds. 

But… most elementary schools don’t offer much if any science in Kindergarten through 3rd grade. At least not anymore. Many used to, but the heavy focused on testing has driven most schools to drop science until 4th grade – which is the first year students take a standardized test in it. 
In fact, some of the teachers interviewed for this project told us they were actually discouraged by the principals from teaching science it’s reading and math that really count on the School A-F Grading System. Even high performing schools are not doing much – if any K-3 science. 
Anecdote – beautiful science lab goes un-used… 

The K-3 Plus program, which voluntarily extends the school year by about a month, giving an academic boost to young students in struggling schools. The legislature already makes a significant appropriation for this program, $23.7 million, and each school has some discretion in how it uses its funds. 

So this bring us to our first concrete recommendation. We urge schools to bring more science into K-3 Plus, perhaps through proven curricula like Seeds of Science, which builds literacy and science skills simultaneously. Some schools already use it. But others stick with existing resources and use the state funds you authorize for other expenses, like student transportation. We suggest you work with PED to increase the number of schools who use the dollars you appropriate for science. Or even consider a pilot program that mandates science curriculum in some schools and compare overall outcomes with K-3 Plus schools who don’t do science. 

In addition, we urge you and PED to watch for more opportunities to increase the amount of time elementary teachers spend on science. We aren’t necessarily calling for suggesting more testing. Maybe bonus points for science can be added to the school grading system? Or increased professional development for teachers to weave science into existing literacy and math class time? Again, we aren’t proscribing the solution; we ask that you help watch for and incentivize cost-effective opportunities to bring science BACK to elementary classrooms. 
 
IN YOUR POCKET/OPTIONAL ADD-INS: 

K-3 PLUS does not include the word “science” once in the administrative code. (Title 6, Chapter 30, Part 12.)
Appropriation line: p. 139, under Special Appropriations, (i) K-3 PLUS Fund, $23,700.0 (in thousands)
New federal 2015 STEM bill Obama just signed into law, 10/1, with overwhelming bipartisan support. If needed, see Jack’s email 10/8 in Prezo-related materials folder.
Science can act as a catalyst for literacy and math, helping teachers to work smarter, not harder.
Robert Tay, science and learning before 6th grade that influenced their long-term career science. 





CHALLENGE 

Students in School only 20% of Waking Hours 
 Summer and after-school programs boost student achievement 
 After-school programs in NM offer less STEM than other states:  

• 69% of US after-school programs offer STEM 
• 37% of NM after-school programs offer STEM 
 80% of NM parents want STEM in after-school  programs 
 70,000 NM students in after-school programs today. 
 90,000 more students would enroll if they could.  

 

 RECOMMENDATION: Increase funding for after-school and 
summer programs that include STEM – or prioritize existing 
funding toward STEM.  

  

Presenter
Presentation Notes
SELENA (~1.5 minutes):

So far, I’ve talked about improving students’ math & science proficiency in the classroom. But kids only actually spend about 20% of their waking hours at school. The rest are at home, in after-school programs, on their video games, or in summer, spring and winter breaks. This reality means that we cannot limit our efforts to the traditional school year. We need to think about after-school programs, family visits to museums, and summer enrichment projects. 

Summer learning is especially important because students lose up to two months of math computations skills over the summer. 

In NM, considerably fewer of our after-school programs offer STEM than the nation at large. According to the 2014 “America After 3 pm” statewide survey, the vast majority of NM parents want STEM in after-school programs. In addition, parents of roughly 90,000 NM students would enroll them in any quality after-school program if they could. 

And so, we recommend that the LESC watch for opportunities to increase funding for academically enriching after-school and summer programs if you can, and – if increased funding is not an option – to prioritize existing funding for programs that intentionally build in STEM. �
That concludes our presentation on K-12 proficiency. But we can’t achieve these goals without excellent teachers. To address that issue, I defer to my colleague, KAREN TRUJILLO, Director of K-12 outreach in the College of Education at NMSU. She is also the chair-elect of the NM Partnership for Mathematics & Science Education.




IN YOUR POCKET

Source on summer learning data above: National Summer Learning Association. www.summerlearning.org/?page=know_the_facts.

Researchers at Johns Hopkins University found that long-term access to summer learning positively affects student achievement, and that unequal access to summer learning programs is responsible for the majority of the achievement gap between students of different socioeconomic status.

Federal 21st Century grants are another source of after-school and summer funding; the legislature doesn’t control those dollars, but the PED sets administrative goals for the state for this federal program. Those goals are generic in nature; they don’t mention science or math specifically. Presumably PED could prioritize STEM for our 21st Century grants. 

Rural schools need support – acknowledge LESC study on this issue during the summer interim session.

The after-school data comes from the 2014 edition of America After 3PM - a study that included 30,000 in-depth interviews across NM. 

 * anecdote: * Some STEM after-school funding didn’t get deployed until late fall or winter; in fact, one of NMSU STEM Center’s after-school programs didn’t get dollars until Dec or Jan, when it was too late to do the program.

Science and math education is changing rapidly. Our teachers must be innovative and provided excellent training so that students can flourish and meet new challenges.




GOAL 2 
Teachers 
 

 By 2020, graduate 1,000 
new science and math 
teachers. Also, support and 
retain existing STEM 
teachers.  

 

 

 

 

 

 

 

Based on SM38-2014, Sapien  
and HM 19-2014, Stewart  

Presenter
Presentation Notes
KAREN: 

Mr. Chairman, members of the Committee, thank you for hearing us today.

My presentation focuses on this goal, which includes both new teachers as well as professional support for existing teachers – so that all our students receive a strong foundation in math & science. 




CONTEXT 

New STEM Teachers 
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Existing Teacher Incentives:  
 Teacher Loan for Service (LFS) 
 Teacher Loan Repayment Program (TLRP) 
 STEM and Hard-to-Staff Teacher 

Initiative 
 

RECOMMENDATION: Continue to 
fund all these initiatives, and 
consider increases to the TLRP.  
 
RECOMMENDATION: Consider 
expanding eligibility for TLRP to 
include rural areas in addition to 
just high-risk schools.  
 
 

Source: NM EARS Report  

Presenter
Presentation Notes
KAREN

When our 1,000 new teacher goal was set, we based it on a three-year average of 2010-2012. The 2013 data hadn’t come out yet. So, our goal was realistic and achievable. But look what happened in 2013. The number of new STEM teachers took a huge drop, so now we are definitely behind in meeting our 2020 goal. All our universities will need to work together to make up the difference. �
The state currently operates two programs that help students pay for their education degrees, and another program that provides a financial incentive for teachers to go to hard-to-staff schools. These programs are working, and we urge the legislature to continue funding them – or increase dollars if resources exist. Last year there were 200 applicants for the Teacher Loan Repayment Program, and HED was able to fund 10. �
During your summer hearings, you heard from rural educators about their challenges in recruiting and retaining teachers, including math & science. If funding were available to expand the TLRP, we recommend that you task the HED with investigating the possibility of expanding eligibility for rural educators. Currently only teachers serving in “high-risk” schools can apply for these loan repayment funds. �
We know that, as of Sept 1, the superintendents’ association reported over 300 vacancies in schools across the state. 


IN YOUR POCKET
STEM and Hard-to-Staff Teacher Initiative: $1.5 million allocated in 2015-16 state budget to provide $5,000 stipend per year.
Teacher Loan for Service (LFS): Undersubscribed, Currently only supports teachers in D/F schools – could be operationally defined to address rural schools too – if careful in wording.  
Teacher Loan Repayment (TLRP): Oversubscribed, HED funded 10 of 200 applicants this cycle 


Teacher loan for service: 
Difficulty is to get students to commit to teaching at a D/F school while they are still working on their degree.  
We also have some unavoidable defaults from students who are unable to make the service commitment.  

Teacher Loan Repayment: 
Due to only 5% of applicants being funded, this would be a prime target to suggest additional appropriations. 
Right now we only support teachers in D/F schools, but there are no additional constraints for loan repayment. 
Could suggest that changes to the NMAC could accommodate required changes if they wanted to incentivize STEM teachers, etc.  






QUESTION 

Would Universities Benefit From Incentives?    
Higher Ed Funding Formula Incentives 
 
 Currently the formula pays universities extra for STEM grads, 

but not for math & science education grads.  
 The amount is not huge, but it creates dialogue about the 

value of STEM. 
 HM 83 (Jimmie Hall) asked for research on this issue.  

 
 

RECOMMENDATION: Urge HED to do a cost study on     
the potential impacts of adding math-certified and 
science-certified education majors to the list of degrees 
for which the NM higher education funding formula 
provides performance pay. 

 
 

 

  

Presenter
Presentation Notes
KAREN

The NM Higher Education funding formula contains a handful of performance incentives, proving financial bonuses for universities. Currently that formula provides performance pay to university for STEM graduates, but that incentive does not extend to education majors with math or science certifications. �
HM 83, sponsored by Representative Jimmie Hall, called for research into this matter. �
We urge the LESC to fulfill that request and do a cost study on the potential impacts of adding math-certified and science-certified education majors to the list of degrees for which the NM higher education funding formula provides performance pay. The possible tweak to the formula might generate increased attention by university faculty to support, retain and graduate future math & science teachers. �
We have been told, from both university and HED staffs, that the performance measures' greatest value is in the dialogue about them. It is the discussion about the state's priorities, and the institutional conversations about how to advance those priorities, that creates the real impact. The money itself isn't that much. 
For example, NM Tech - an institution with over 80% STEM graduates - received about $150k last year in new STEM-driven performance funding. That's not a lot of money for a university. So we know that universities aren't necessarily focusing on good STEM-related work because the money itself is a game-changer. They ARE doing the work, in part, because the funding formula conversations helped them see that it is a statewide priority.



CHALLENGE 

NM Administrative Code Outdated 
• Quality of teaching is key to raising student proficiency and creating love of learning.  

• Teachers are made, not born. 

• SB329 (2015) reduced the number of math credits elementary education majors are 
required to take, from 9 to 6.  

• SM130 (2015) called on PED to update the state’s required teacher competencies, which 
guide the faculty syllabi for education courses 

• Effort by the AMTE is doing that work on a national scale right now, led by UNM’s Kristin 
Umland, Ph.D.  

 
RECOMMENDATION: Monitor the national effort and, when complete, urge PED to 
fulfill SM130 and update the NM elementary teacher competencies.   

 

  

  

Presenter
Presentation Notes

KAREN
In addition to graduating MORE teachers, we also need to graduate really GOOD teachers. Teaching is a complex activity that requires a lot of knowledge and skill—teachers made, not born.

It is essential that STEM teachers simultaneously have deep knowledge on their subject matter, and know how to teach it.

SB329 (2015) reduced the number of math credits elementary education majors are required to take, from 9 to 6. We understand why the state made that decision, but it creates an urgent need to ensure that – if our future teachers will have less classroom time – that time MUST really count. �
Currently, the NM Administrative Code contains a list of teacher “competencies” for elementary math – which are essentially required skills. The universities are expected to build their courses to meet those state-approved competencies. In NM, the elementary teacher competencies in math have not been updated in 17 years. 

At our request, Senator Kernan recently carried SM130, calling on the PED to create process to update those competencies.�
The good news is: the Association of Math Teacher Educators (AMTE) just began working on national standards for math competencies and will be publishing recommendations within a few months. We recommend that legislature urge PED to do the work called for in SM130, but that they wait until the national recommendations are released. (A lot of our work may be done for us!) Our own committee member, Dr. Kristin Umland, was asked to chair this national work – so we know the quality will be good! �
You may wonder what skills these updated competencies will address? We have prepared a short video showing a second grade lesson on skip counting, which is important mathematical work students do to prepare for studying multiplication in grade 3. There is a lot going on in this short video; I’ll explain in a minute. 

[Play video clip – 1:15]

The teacher from Jemez Day School participated in a professional development program offered by Los Alamos Laboratory’s Math and Science Academy. We hope you noticed the following things about the teacher... and the students.... 

The teacher has developed a rich task, is guiding students to think deeply about mathematics, and is supporting students to communicate their ideas — all critical for future success in school, and ultimately college and career—this is what we mean by critical thinking. 
This work requires a knowledgeable, skillful teacher. Teachers must have high-quality preservice education and ongoing professional development to develop the knowledge and skills necessary to do this work, just like professionals in medicine and law.

At UNM, pre-service math teachers benefit from a mathematics methods course. Among many techniques, teachers learn to facilitate “whole class math discussions.” One of the pre-service teachers, Mr. Jerett VanEvery, shared this feedback with his professor:
“I am implementing the ‘math discussion strategies’ that we learned in the math methods course, here in my 2nd grade class at Ranchos Elementary in Taos. Today I had my first really awesome discussion where the kids were able to mostly take over. They are using the talk moves, explaining their thinking and actually talking to each other about math! It is just great to watch. It hasn't been perfect but it has surprised me to watch some of the more reluctant children take a stance and explain their thinking. It has become a cornerstone of my curriculum and something that other veteran teachers want to learn more about.”

Our state possesses dynamite teacher educators and brand new teachers who love what they do, and who are making a difference in children’s lives hour by hour, day by day. 



IN YOUR POCKET
AMTE is the largest professional organization devoted to the improvement of mathematics teacher education.
A draft of the standards should be available in the early spring.  (In case someone asks: Not certain of release date of final document.) 





CHALLENGE 

Retain and Support Existing Teachers  
• Ongoing, quality professional development for math & science 

teachers is essential. 
• Remain current in a changing world.  
• Hands-on learning is more effective, but takes more prep and training.  

• Evidence-based programs already exist. Examples:  
• Making Sense of Science 
• Mathematically Connected Communities (MC²) 

  
RECOMMENDATION: Strengthen existing teachers by continuing 
to invest in quality professional development, but don’t reinvent 
the wheel. Focus on evidence-based programs in NM.  

“It’s creating a 
culture shift within 

the schools as 
these teachers 
bring back the 
lessons they’re 
learning, about  
how to become 

better facilitators 
in learning.” 

PD coordinator, Oakland school 
district 

  

Presenter
Presentation Notes
KAREN:

You (the LESC) devoted considerable time at your May hearing to teacher retention. We would like to build on that discussion. Our STEM Action Team believes that teachers remain in the profession when they feel supported and they know they have the skills to do a great job. 

Quality professional development is one way to TRULY support our teachers – and improve student outcomes. Professional development isn’t just a buzz word. 
It enables science teachers to stay current in a rapidly changing world in which scientists learn new things every day. 
It enables math teachers to learn new ways to teach difficult concepts. 
Evidence shows that hands-on, experiential learning is more effective that old-style desks-in-a-row approaches, but more engaging teaching requires continued training and preparation.
 
We don’t need to create this training from scratch. We don’t need every school district inventing its own professional development, or buying expensive new professional development modules. There are excellent, evidence-based models that currently exist in New Mexico, and they work. 
Good PD programs are research-based, field-tested, capacity-building for the school, and – often – can meet local needs using local talent (rather than paying for trainers to travel in). 
Examples: MC2 and Making Sense of Science 


So, in a nutshell, we recommend that the legislature and the PED: Strengthen existing teachers by continuing to invest in quality professional development, but without reinventing the wheel. Focus on proven, evidence-based programs that tap NM talent. 




NOTES YOU MAY NEED: 
Mathematically Connected Communities - MC² : A program of NMSU’s STEM Outreach Center. Professional development in mathematics for teachers, teacher leaders, administrators and staff to support students of all abilities and backgrounds.

Making Sense of Science is an approach to teacher learning that focuses on science understanding, classroom practice, literacy proficiency, and pedagogical reasoning. They offer courses for teachers, teacher-leaders and others, in person and webinars, and are a program of WestEd, an out of state nonprofit.

SOURCE FOR QUOTE IN BOX https://www.youtube.com/watch?v=ubmHB5bGPqw. MAKING SENSE OF SCIENCE – looks like district coordinator, possibly for Oakland, CA.





GOAL 3 
College 
STEM Grads 

 By 2020, increase by 25% 
the number of college 
graduates in STEM fields 
(including health).   

 

 

 

 

 

 

Based on SM38-2014, Sapien  
and HM 19-2014, Stewart  

Presenter
Presentation Notes
TK – (~20 seconds….)

Mr. Chairman, members of the Committee, thank you for hearing us today.

Our final goal supports STEM graduates in college. These are the students who will become our next generation of physicians, engineers, or environmental researchers. Our goal calls for a 25% increase in the number students completing STEM degrees, and we are including associates, bachelor’s and graduate degrees in the mix. 




How Many STEM Grads?  
   
  

  

  
  

  

  
  

  
 2020 

Data Source: U.S. Department of Education 

6 932 

Presenter
Presentation Notes
TK (~1 min)

And we have good news. New Mexico has seen a steady increase in STEM graduates over the last few years, including over 5,500 last year alone. This chart represents about a 25% increase over the previous 7 years.

This data shows that our goal of 25% more by 2020 is totally achievable.  By keeping current programs robust and continuing to implement new programs that work even better, we are well on the path to reach our six-year target. 

We may even what to aim higher. Nationally, a presidential advisory council calls for 1 million new STEM graduates in the next decade, to meet the projected workforce need for the country. To meet that number, the national goal is a 34% increase in new STEM grads. 

Whether we stick with the current target, or shoot for a higher one, there are some significant roadblocks along the graduate path.





CHALLENGE  
Keep College Grads in STEM 

 
 Support for college students in STEM fields 

exists, such as the NM Alliance for Minority 
Participation (AMP), STEM Gateway, ARMAS, 
and more. 

 Hands-on internships and research keep 
students engaged in STEM.   

 
 

RECOMMENDATION: 
Continued/increase support for 
programs that support STEM students 
in college, including internships and 
student research. 
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College students who major in STEM are more likely than other majors to change degrees. Many of them leave school – especially those who might be inclined for an associates degree/trade degree in a STEM field. In addition, Hispanic and Native American students less likely to complete college regardless of their major. 

Given the diversity of New Mexico’s population, it is essential that we support these students in completing their college educations. There are a number of existing university programs that support Hispanic and Native American STEM students, including the Alliance for Minority Participation and STEM Gateway. Programs like these are often primarily federally funded, but often require a modest state match. 

Another tool for retaining STEM majors is engaging them in hands-on work – either through internships or student research. Some of our schools even have working agreements with government agencies, including NM Game & Fish and the Army Corps of Engineers. Others do internships at the Labs, Intel, or Northrup Grumman. Still others to direct student-run research thanks to partners like NM-EPSCoR. �
It is our understanding that multiple universities – in part due to the STEM incentives in the funding formula – are preparing requests for you to either continue existing funding in these arenas or expand it. Because many of those universities are represented on our team, we are not formally endorsing any specific university’s request. However, we want you to know that these existing, proven efforts are effective and can help our state advance the goal of more and better STEM graduates. 



CHALLENGE 

Remedial Math Tar Pit  

RECOMMENDATION: Study best practices regarding implementation of alternate, or 
multiple mathematics pathways at NM institutions of higher education. 
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Another reason some students don’t complete college is what we call the “remedial math tar pit.” CLICK for first chart. Roughly half of students entering college get tracked into remedial courses, which both slows down their education and makes them less motivated to complete. So this first chart shows the entire class of excited college freshman. Half of them get to start with their real coursework right away; half of them must take at least one remedial course – most commonly math. Most of these kids only have to take one remedial course – and they might be placed in it just based on a bad testing day, or not having seen the content over the summer. 
So, of this full class of college freshman… [CLICK for next chart.]  …. we can expect that about 41% of them will graduate (based on a six-year graduation rate). 
And when we look back to see how many of these kids had to take remedial courses… [CLICK for next chart] …we see that only about 23% were from the group who had to take remediation. So – when those freshman entered, the kids tracked for remediation comprise half the class. When they graduate, they comprise less than a fourth of the class. 
Bottom line: We could have a huge change in our overall graduation rate if we could find ways to retain these students through commencement.   
We urge better solutions regarding developmental courses. Across the nation, two and four-year colleges are implementing strategies to learn math relevant to their fields of study and their daily lives. Some states are eliminating remedial courses entirely. Others are streamlining the process.  


INFORMATION YOU MAY NEED:

Ideas include co-requisite coursework to pair remediation courses with college-level credit-bearing ones and have students get credit for both courses, focus on contextualized learning programs like I-BEST for low-skilled adults, break down classes into shorter and smaller modules…)

Source for above 6 year & remedial NM data: NMHED College Readiness Report, #14-02 , 1-20-14
“Modernizing Mathematics Pathways at Texas Universities,” by Richard Kazis and Jenna Cullinane, published by The Charles A. Dana Center, at the University of Texas at Austin.



PROGRESS  
Industry Is Your Partner 
 2014 Proclamation 
 HM 21/SM 30 (Garcia-Richards/Stewart): 

Private Sector STEM Education Partnerships 
 Private industries investing ~ $80 million 

each year in STEM education 
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My final point is that we are not asking the state to advance these STEM goals alone. Private industry in NM has united behind common goals – and we put money behind them. 

TK – you know the words here much better than we do…  How it was activity felt harder than a gathering of the United Nations…

Reference both the memorial and the proclamation. The memorial passed both the house and the senate, and recognized New Mexico's major science and technology employers for working together to improve math and science achievement across the state. Partners include Los Alamos National Laboratory, Sandia National Laboratories, Intel, Air Force Research Lab, PNM Resources, and Northrup Grumman. 
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