
Measuring What Matters
Capturing Montessori Outcomes



What we’ll Discuss

1. What’s Going on with Testing and Montessori?
Measuring what Counts — at least currently

2. What are Montessori Students Actually Learning?
Executive Functions

Deep Literacy

Social Fluency and Emotional Flexibility

3. How do we Measure What Matters?



Outcomes that Count

• Performance on Standardized Tests 
• Reading, Math, Writing, and sometimes Science 

• Attendance and Retention 
• School Matriculation after Montessori



How did we get Here?



What’s Going on with the	Test?	
	

Who	has	mastered	it?	

Who	has	not?	

What	can	we	do	to	move	the	la3er	group	into	
the	former?	



Adequate Yearly Progress





Common Assessments
NWEA 
MAP DIBELS DRA STAR AIMS 

WEB PARCC SBAC STATE
TESTS* OTHER

Canada 
Indiana 

Iowa 
MA 

Missouri 
SAGE (Utah) 

TN Ready

ACT 
CAASP 

Fountas & 
Pinnell 

Benchmark 
Fundamental 

Skills 
Assessment 

Reading 
Inventory 
I-Ready 

Math Lab 
MAT 
QCA 
WRAT



Types of Assessments
Type%% Purpose% Examples% Assump1ons%

Universal%
Screens%

•  Diagnos(c*
•  Baseline*Measurement*

•  Parent*Ques(onnaires*
•  PPVT*

Baseline*knowledge*will*
support*instruc(on*for*all*

Forma1ve/
Genera1ve%

•  Diagnos(c*
•  Generate*knowledge*to*

support*improved*
subsequent*
performance*

•  SelfAcorrec(ng*
materials*

•  Targeted*Observa(on*
•  Conferences*
•  Cri(que/Feedback*on*

work*
•  Progress*Reports*
•  DRA/DIBELS**

Feedback*will*help*
improve*performance*

Interim/
Benchmark%

Predict*performance*on*
Summa(ve*Assessment*

•  MAP,*Star*
•  District*Benchmarks*

Iden(fied*learning*“gaps”*
can*be*filled*

Summa1ve% Determine*proficiency*
levels*

•  PARCC,*SBAC,*State*
•  Final*Exams/

Presenta(ons**

Documen(ng*
performance*is*necessary*
for*accountability*



Best Performance

Other includes: Social & Emotional Learning. Science, Social Studies

Literacy 

Math All 

Other 

Unsure 



Worst Performance

Math%

Reading%

Wri.ng%

Science%

Unsure%

Other%

Other includes: Social Studies, All

Concepts are  
there; 

Wording and  
sequencing  

often confusing}



Outcomes that Matter

 Conversation 
Engagement/Focus 

Reading 
Inquiry/Flexible Thinking 

Use of Evidence 
Well being



Outcomes that Matter

 Focus/Self-Control 
Perspective Taking 

Communicating 
Making Connections 

Critical Thinking 
Taking on Challenges 

Self-directed, Engaged Learning



Outcomes that Matter

 Collaboration 
Communication 

Content 
Critical Thinking 

Creative Innovation 
Confidence



Outcomes that Matter	

Ini$a$on	&	
Concentra$on	

Inhibitory	
Control	

Working	
Memory	

Linguis$c	&	
Cultural	Fluency	

Social	fluency	&	
Emo$onal	
Flexibility	



Outcomes that Matter	

Ini$a$on	&	
Concentra$on	

Inhibitory	
Control	

Working	
Memory	

Linguis$c	&	Cultural	
Fluency	

Social	fluency	
&	Emo$onal	
Flexibility	



Outcomes that Matter	
Ini$a$on	&	

Concentra$on	
Inhibitory	
Control	

Working	
Memory	

Linguis$c	&	
Cultural	Fluency	

Social	fluency	&	
Emo$onal	
Flexibility	

Attention/Focus 
Being Alert 
Orienting 
 
 
 

Screening out 
distraction 
Resisting impulses 
Shifting when 
necessary 
 

Holding and 
updating 
information at the 
same time 
 

Relating one idea to 
another 

Proficiency in 
spoken and written 
language 
Proficiency in 
interpreting cultural 
attitudes & 
expectations 

Responding to 
social cues 
 
Understanding 
emotions; 
recovering from 
disappointment 
 
 
 



Outcomes that Matter	
Ini$a$on	&	

Concentra$on	
Inhibitory	
Control	

Working	
Memory	

Linguis$c	&	
Cultural	Fluency	

Social	fluency	&	
Emo$onal	
Flexibility	

Attention/Focus 
Being Alert 
Orienting 
 
 
 

Screening out 
distraction 
Resisting impulses 
Shifting when 
necessary 
 

Holding and 
updating 
information at the 
same time 
 

Relating one idea to 
another 

Proficiency in 
spoken and written 
language 
 

Proficiency in 
interpreting cultural 
attitudes & 
expectations 

Responding to 
social cues 
 

Understanding 
emotions; 
recovering from 
disappointment 
 
 

Persistence 
Cognitive Flexibility 

Adaptation 
Self  Regulation 

 

Planning 
Prioritizing 
Reflecting 

Perspective Taking 
Adaptability 

Empathy 
Compassion 
Resilience 
 



!



EF’s and Human Development
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Risk@Taking)

)





Measuring Outcomes
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M
ontessori education is a 100-year-

old method of schooling that was

first used with impoverished pre-

school children in Rome. The program con-

tinues to grow in popularity. Estimates indi-

cate that more than 5000 schools in the

United States—including 300 public schools

and some high schools—use the Montessori

program. Montessori education is character-

ized by multi-age classrooms, a special set of

educational materials, student-chosen work

in long time blocks, collaboration, the

absence of grades and tests, and individual

and small group instruction in both academic

and social skills (1). The effectiveness of

some of these elements is supported by

research on human learning (2).

We evaluated the social and academic

impact of Montessori education. Children

were studied near the end of the two most

widely implemented levels of Montessori

education: primary (3- to 6-year-olds) and

elementary (6- to 12-year-olds). The Mon-

tessori school we studied [located in Mil-

waukee, Wisconsin (3)], which served

mainly urban minority children, was in its

ninth year of operation and was recognized

by the U.S. branch of the Association

Montessori Internationale (AMI/USA) for

its good implementation of Montessori

principles (4).

Because it was not feasible to randomly

assign children to experimental and control

educational groups, we designed our study

around the school lottery already in place.

Both the experimental and the control group

had entered the Montessori school lottery;

those who were accepted were assigned to

the experimental (Montessori) group, and

those who were not accepted were assigned

to the control (other education systems)

group. This strategy addressed the concern

that parents who seek to enroll their child in

a Montessori school are different from par-

ents who do not. It is crucial to control for

this potential source of bias, because parents

are the dominant influence on child out-

comes (5).

Recruitment

We contacted parents of children who had

entered the Montessori school lottery in

1997 and 2003 and invited them to be in the

study. All families were offered $100 for

participation. 

Because the lottery, which was con-

ducted by the school district, was random,

the Montessori and control groups should

contain similar children. Ninety percent of

consenting parents filled out a demographic

survey. Parents from the Montessori and

control groups had similar average incomes

($20,000 to $50,000 per year) at each stu-

dent age level. This addressed a concern

with a retrospective lottery loser design that

the final samples might be different for rea-

sons other than the treatment. Another vari-

able, ethnicity, was not surveyed because

parent income contributes more to child out-

comes than does ethnicity (6). We were also

concerned that requesting ethnicity data

would reduce participation in this racially

divided city.

Overall, 53 control and 59 Montessori stu-

dents were studied (table S1). The 5-year-old

group included 25 control and 30 Montessori

children, and the 12-year-old group included

28 control and 29 Montessori children.

Gender balance was imperfect, but gender

did not contribute significantly to any of the

differences reported here. Children at the

Montessori school were drawn from all six

classrooms at the primary level and all four at

the upper elementary level. The control chil-

dren were at non-Montessori schools: 27 pub-

lic inner city schools (40 children) and 12

suburban public, private/voucher, or charter

schools (13 children). Many of the public

schools had enacted special programs, such

as gifted and talented curricula, language

immersion, arts, and discovery learning.

Children in both groups were tested for

cognitive/academic and social/behavioral

skills that were selected for importance in

life, not to examine specific expected effects

of Montessori education. Our results re-

vealed significant advantages for the Mon-

tessori group over the control group for both

age groups.

Results: 5-Year-Olds

Cognitive/Academic Measures. Seven scales

were administered from the Woodcock-John-

son (WJ III) Test Battery (7). Significant dif-

ferences favoring Montessori 5-year-olds were

found on three WJ tests measuring academic

skills related to school readiness: Letter-Word

Identification, Word Attack (phonological de-

coding ability), and Applied Problems (math

skills) (see chart, left). No difference was

expected or found on the Picture Vocabulary

test (basic vocabulary) because vocabulary is

highly related to family background variables

(8). Two WJ tests of basic thinking skills—

Spatial Reasoning and Concept Formation—

also showed no difference.

Five-year-olds were also tested on execu-

tive function, thought to be important to suc-

cess in school. On one such test, children

were asked to sort cards by one rule, switch

to a new rule, and (if they did well) then

switch to a compound rule. Montessori chil-

dren performed significantly better on this

test. A test of children’s ability to delay grat-

ification (a treat) did not indicate statisti-

cally significant differences.

Social/Behavioral Measures. Children were

given five stories about social problems, such

as another child hoarding a swing, and were

asked how they would solve each problem (9).

An analysis of students’ academic and social scores compares a Montessori school with
other elementary school education programs.

Evaluating Montessori Education
Angeline Lillard1* and Nicole Else-Quest2

THE EARLY YEARS
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      Control 

WJ letter-word
WJ word attack
WJ applied math
Card sort (executive function)

False belief (social cognition)
Refers to justice
Positive shared play
Ambiguous rough play

Results for 5-year-olds. Montessori students ach-

ieved higher scores [converted to average z scores

(18)] for both academic and behavioral tests.
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(Down is 
better)

Age 5

TASKS



Age 12
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Montessori children were significantly more
likely (43% versus 18% of responses) to use a
higher level of reasoning by referring to justice
or fairness to convince the other child to relin-
quish the object. Observations at the play-
ground during recess indicated Montessori
children were significantly more likely to be
involved in positive shared peer play and sig-
nificantly less likely to be involved in rough
play that was ambiguous in intent (such as
wrestling without smiling).

The False Belief task was administered to
examine children’s understanding of the
mind (10). Recognition that people repre-
sent the world in subjective as well as objec-
tive ways is a landmark achievement in
social cognition (11). Social negotiation and
discussion about mental states leads to this
advance in children (12). Whereas 80%
(significantly more than chance) of the
Montessori 5-year-olds passed, the control
children were at chance, with 50% passing.

Results: 12-Year-Olds

Cognitive/Academic Measures. Twelve-year-
olds were given 5 minutes to complete a story
beginning “____ had the best/worst day at
school.” The Montessori students’ essays were
rated as significantly more creative and as
using significantly more sophisticated sentence
structures (see chart, below). Control and
Montessori essays were similar in spelling,
punctuation, and grammar. Unlike the 5-year-
olds, the 12-year-olds did not perform differ-
ently on the WJ tests. This is surprising,
because early reading skills normally predict
later reading (13). Either the control group had
“caught up” by age 12 to the
Montessori children, or the 12-
year-old Montessori children
were not more advanced in
these early reading skills when
they were 5. If the latter, one
possible explanation is that the
12-year-olds started at the
school when it was in its third
year. The Montessori method
relies on peer teaching and
modeling, so those who are in
the early classes of a new school
lack some advantages relative
to those who begin later. 

Social/Behavioral Measures.
As a social skills test, 12-year-
olds read six stories about
social problems (such as not
being asked to a party) and
were asked to choose among
four responses. Montessori
12-year-olds were significantly
more likely to choose the posi-

tive assertive response (for example, ver-
bally expressing one’s hurt feelings to the
host). On a questionnaire regarding their
feelings about school, Montessori children
indicated having a greater sense of commu-
nity, responding more positively to items
such as, “Students in my class really care
about each other” and “Students in this class
treat each other with respect.”

Benefits of Montessori Education

On several dimensions, children at a public
inner city Montessori school had superior
outcomes relative to a sample of Montessori
applicants who, because of a random lottery,
attended other schools. By the end of kinder-
garten, the Montessori children performed
better on standardized tests of reading and
math, engaged in more positive interaction on
the playground, and showed more advanced
social cognition and executive control. They
also showed more concern for fairness and
justice. At the end of elementary school,
Montessori children wrote more creative
essays with more complex sentence struc-
tures, selected more positive responses to
social dilemmas, and reported feeling more
of a sense of community at their school.

These findings were obtained with a lottery
loser design that provides control for parental
influence. Normally parental influence (both
genetic and environmental) dominates over
influences such as current or past school and
day-care environments. For example, in the
large National Institute of Child Health and
Human Development (NICHD) study of early
child care, correlations between parenting

quality and WJ early academic
tests had effect sizes compara-
ble to those seen here, whereas
school effects were much smaller
(5). An evaluation of Success
for All, considered a highly suc-
cessful reading intervention,
reported a quarter of a standard
deviation as its largest effect
size (for Word Attack) in a
randomized field trial, and
stated that it was equal to a
4.69-month advance in reading
skills (14). Stronger effects are
often found in the first years
of pilot programs when re-
searchers are involved in
implementation of their own
programs (15), termed the “super-
realization effect” (16). In our
study, the school did not antici-
pate an evaluation. Especially
remarkable outcomes of the
Montessori education are the

social effects, which are generally dominated
by the home environment (17).

Future research could improve on the
research design here by following lottery par-
ticipants prospectively and by tracking those
who drop out and examining their reasons. It
would be useful to replicate these findings in
different Montessori schools, which can vary
widely. The school involved here was affili-
ated with AMI/USA, which has a traditional
and relatively strict implementation. It would
also be useful to know whether certain com-
ponents of Montessori (e.g., the materials or
the opportunities for collaborative work) are
associated with particular outcomes. 

Montessori education has a fundamen-
tally different structure from traditional edu-
cation. At least when strictly implemented,
Montessori education fosters social and aca-
demic skills that are equal or superior to those
fostered by a pool of other types of schools.
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Results for 12-year-olds.

Students in the Montessori pro-
gram wrote more sophisticated
and creative stories and showed
a more developed sense of com-
munity and social skills. Scores
were converted to average
z scores (18).
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REVIEW

Interventions Shown to Aid Executive
Function Development in Children
4 to 12 Years Old
Adele Diamond1* and Kathleen Lee1

To be successful takes creativity, flexibility, self-control, and discipline. Central to all those are
executive functions, including mentally playing with ideas, giving a considered rather than an
impulsive response, and staying focused. Diverse activities have been shown to improve children’s
executive functions: computerized training, noncomputerized games, aerobics, martial arts, yoga,
mindfulness, and school curricula. All successful programs involve repeated practice and
progressively increase the challenge to executive functions. Children with worse executive functions
benefit most from these activities; thus, early executive-function training may avert widening
achievement gaps later. To improve executive functions, focusing narrowly on them may not be as
effective as also addressing emotional and social development (as do curricula that improve
executive functions) and physical development (shown by positive effects of aerobics, martial arts,
and yoga).

What will children need to be success-
ful? What programs are successfully
helping children develop those skills

in the earliest school years? What do those pro-
grams have in common?

Four of the qualities that will probably be key
to success are creativity, flexibility, self-control,
and discipline. Children will need to think cre-
atively to devise solutions never considered be-
fore. Theywill needworkingmemory tomentally
work with masses of data and see new con-
nections among elements, flexibility to appreci-
ate different perspectives and take advantage of
serendipity, and self-control to resist temptations
and avoid doing something they would regret.
Tomorrow’s leaders will need the discipline to
stay focused, seeing tasks through to completion.

All of those qualities are executive functions
(EFs), the cognitive control functions neededwhen
you have to concentrate and think, when acting
on your initial impulse might be ill-advised.
EFs depend on a neural circuit in which the pre-
frontal cortex is central. Core EFs are cognitive
flexibility, inhibition (self-control, self-regulation),
and working memory (1). More complex EFs
include problem-solving, reasoning, and plan-
ning. EFs are more important for school read-
iness than is intelligence quotient (IQ) (2 ). They
continue to predict math and reading competence
throughout all school years [e.g., (3 )]. Clearly, to
improve school readiness and academic success,
targeting EFs is crucial. EFs remain critical for
success throughout life [in career (4 ) and mar-

riage (5 )] and for positive mental and physical
health (6 , 7 ).

Children with worse self-control (less persist-
ence, more impulsivity, and poorer attention
regulation) at ages 3 to 11 tend to have worse
health, earn less, and commit more crimes 30 years
later than those with better self-control as children,

controlling for IQ, gender, social class, and more
(8 ). Since “self-control’s effects follow a [linear]
gradient, interventions that achieve even small
improvements in self-control for individuals
could shift the entire distribution of outcomes in a
salutary direction and yield large improvements
in health, wealth, and crime rate for a nation” (8 ).

What Programs Have Been Shown to Help Young
Children Develop These Skills?
There is scientific evidence supporting six ap-
proaches for improving EFs in the early school
years. Tables S1 and S2 provide details on each
intervention and their outcomes.

Computerized training. The most researched
approach, and one repeatedly found successful, is
CogMed (Pearson Education, Upper Saddle Riv-
er, NJ) computerized working-memory training
(9 –13 ), which uses computer games that pro-
gressively increase working-memory demands.
Youngsters improve on games theypractice (Fig. 1),
and this transfers to other working-memory tasks.
Groups studied have been typically developing
children (12 ) and those with attention deficit hy-
peractivity disorder (ADHD) (10 , 13 ) or poor
working-memory spans (9 ). Benefits usually do
not generalize to unpracticed EF skills (14 ). Three
studies (9 –11) included controls who played the
same training games without increasing difficul-
ty; those controls did not show the same gains.
Two studies looked 6 months later and found EF
benefits remained (9 , 13 ). For math, gains were

SPECIALSECTION

1University of British Columbia and Children’s Hospital,
Vancouver, BC V6T 2A1, Canada.

*To whom correspondence should be addressed. E-mail:
adele.diamond@ubc.ca Fig. 1. A teen working at a CogMed game. [Photo courtesy of CogMed]
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Growth Over Time



Minnesota Executive Function 
Scale (MEFS)

✤ Engaging iPad tablet game  

✤ Administered one-on-one  

✤ Children sort virtual cards 
into two boxes according to 
rules and make a rule-
switch, with increasing 
difficulty across 7 levels

























Tracking Growth In EF’s
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Creativity and Math



Creativity and Math



SURVEYS



!

 
Alumni Questionnaire; 3/13 

!

 
 
 
Please circle the response that best describes you 

!
1. I!am!well*prepared!for!the!work!that!is!expected!of!me!in!my!new!school!

!
Very much                   Mostly            Somewhat              Not much                  Not at all 
!

2. I!enjoy!most!of!the!work!I!am!expected!to!do!at!my!new!school!
!
Very much                   Mostly            Somewhat              Not much                  Not at all 

!
3. When!focused!on!a!task,!I!usually!stick!with!it!until!it!is!complete!

!
Very much                   Mostly            Somewhat              Not much                  Not at all 

!
4. I!am!really!good!at!________________________________________________________!

!
 

!

5. I!am!less!good!at!__________________________________________________________!
 
!

6. When!I!have!trouble!with!work,!I!feel!comfortable!asking!for!help!
!
Very much                   Mostly            Somewhat              Not much                  Not at all 
!

7. When!conflicts!happen!at!school,!I!try!to!help!resolve!them!peacefully!
!
Very much                   Mostly            Somewhat              Not much                  Not at all 
!

8. When!I!see!another!student!having!difficult,!I!try!to!help!them!
!

Very much                   Mostly            Somewhat              Not much                  Not at all 
!

9. I!generally!get!along!with!my!classmates!
!
Very much                   Mostly            Somewhat              Not much                  Not at all 
!
What!else!would!you!like!to!tell!us!about!your!experience!in!your!new!school?!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!



!

 
Receiving Teacher Questionnaire; 3/13 

!

 
Dear (insert name of teacher) 
We are committed to ensuring that our graduates are well prepared for the challenges of new learning environments.  
We appreciate you taking a few minutes to complete the questionnaire below 
 
Please circ le the response that best descr ibes this student 

!
1. The!student!is!genuinely!curious!about!the!academic!work!offered!in!my!classroom!

!
Very much                   Mostly            Somewhat              Not much                  Not at all 
!

2. The!student!has!strong!interests!in!certain!subjects!and!communicates!those!interests!clearly!
!
Very much                   Mostly            Somewhat              Not much                  Not at all 

!
3. When!focused!on!a!task,!the!student!sticks!with!his/her!work!until!it!is!complete!

!
Very much                   Mostly            Somewhat              Not much                  Not at all 

!
4. The!student!seems!happiest!when!engaged!in!highly!concentrated!work!!

!
Very much                   Mostly            Somewhat              Not much                  Not at all 

!
5. The!student!has!overcome!setbacks!in!order!to!meet!an!important!challenge!

!
Very much                   Mostly            Somewhat              Not much                  Not at all 
!

6. When!a!classmate!or!peer!is!in!need,!the!student!offers!to!help!
!
Very much                   Mostly            Somewhat              Not much                  Not at all 
!

7. When!conflicts!arise,!the!student!participates!in!peaceful!resolutions!
!
Very much                   Mostly            Somewhat              Not much                  Not at all 
!

8. When!encountering!problems!or!challenges,!the!student!asks!for!help!
!

Very much                   Mostly            Somewhat              Not much                  Not at all 
!

9. The!student!is!adept!at!working!or!playing!as!part!of!a!team!
!
Very much                   Mostly            Somewhat              Not much                  Not at all 
!
What!else!would!you!like!to!tell!us!about!this!student?!!
!



Longitudinal Documentation
2015 Alumni
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Curiosity Persistence Empathy Collaboration

Student Evaluation Teacher Evaluation



What’s going on with	this	child?	
• What	is	she	doing?	

• What	is	she	ready	for?	

• What	interests	her?	

• What	is	in	her	way?	



Measuring Inputs



WHAT’S	GOING	ON	IN	THIS	CLASSROOM?	
	

CHILD/CHILDREN ADULTS ENVIRONMENT 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 	

WHAT ARE CHILDREN LEARNING? 
	
	
	
	
	
	
	
	
	
	
	
	
	

	



Common Assumptions of Quality

Teacher Student

Direction 
Feedback 
Monitoring 



The Developmental Core



Overview

2014-
2016

Fall 
2016

Jan
2017

July 
2017

Feb 
2018

Tool Development

App Development

DERS Network Launched

Working Paper 
Published

DERS 2.0 Launched

TODAY   
73 Schools/Training Centers 

225 Individuals Trained/Introduced 
145 Certified Observers 

April 
2018

Training Platform 
Launched



Why DERS
Capturing the complexity of developmental 

learning environments 

Formative Assessment Summative Assessment
• Walk-Through/Rounds 
• Self-Assessment 
• Coaching 
• Professional Development 

• Calibrating definitions of quality 
• Tuning up observation protocols 

• Quality Rating Assessments 
• As one data-point in: 

• Teacher Evaluation 
• 360 Program Evaluation 
• Program Accreditation



EFs 
Initiation, Concentration 

Inhibitory Control 
Working Memory 

 
 
 
  

 
 Social/Emotional 

Trust 
Empathy 

Resilience 
Confidence 

 
 
 

 
 
Language/Culture 
Linguistic Fluency 
Cultural Competence 
 

 
 
 

Perspective Taking 
Persistence 

Attachment to    
Reality 
Risk 

 

Joy 
Reason 

Curiosity 
Creativity 

Self-Regulation 
Communication 

Conversation 
Social Cues 

Conflict 
Resolution 

 

Attention 
Organization 

Planning 

OUTCOMES THAT MATTER



EFs 
Precision 

Extended Activity Sequences 
Self-Correction 

 
 
 

 
 
 

Social/Emotional 
Safety 

Warmth 
    Trust between       
children & adults 

 
 

 
 
Culture/Language 
Objects for naming 
Singing 
High Interest print material 

 

 

 

Friendliness with Error 
Voluntary social activity 

Predictability 
Order 

 

Clarity 
Choice 

Observation 
Wonder 
Invitation 

Stories/Pictures 
Conversation 

Soft Voice 
Access to Nature 

Conflict 
Resolution 

 
 

Real Objects 
Real Work 
Repetition/
Imitation 

ATTRIBUTES THAT MATTER























For more information visit:

www.public-montessori.org

jcossentino@public-montessori.org



