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Part I

TH E EV ID ENCE LAND SCAP E



1THE PROB L EM : M I L L I ON S O F FAM I L I E S , A LMOST NO EV ID ENCE

Millions of families worldwide have opted out of conventional schooling. In the United States
alone, the National Center for Education Statistics estimated approximately . million home-
schooled children in , a figure that has almost certainly grown since the COVID- pandemic
accelerated interest in alternatives. Globally, the number of children educated outside conventional
schools — through homeschooling, unschooling, democratic schools, Montessori programs, mi-
croschools, and various other models — runs into the tens of millions. ese families are making
one of the most consequential decisions of their children’s lives.

ey are making it almost entirely without evidence.
is is the central finding of this investigation, and it was anticipated by the L survey’s Gap ,

which found “virtually nothing of adequate quality” in the alternative education literature. e
present investigation confirms that assessment and extends it with precision. e research base
for alternative education is not merely thin — it is structurally compromised in ways that make
definitive conclusions nearly impossible. e selection bias problem that afflicts homeschooling
research is not a correctable methodological flaw; it is an inherent feature of the domain. Families
that choose alternatives are systematically different from families that do not, and disentangling the
effect of the educational model from the effect of the family is, in most existing research designs,
impossible.

is does not mean that alternative education models are ineffective. It means we do not know
whether they are effective, for whom, or under what conditions. Evidence absence is not evidence
of absence — but it is also not a license for confidence. e honest broker’s report, which this
dissertation aims to be, must distinguish between three states: what we know, what we suspect but
cannot demonstrate, and what we simply do not know. In the alternative education literature, the
third category overwhelms the other two.

e investigation proceeds in five parts.e first examines homeschooling, the largest alternative
population with the weakest evidence relative to its size. e second turns to the radical alternatives
— unschooling and democratic education — where the evidence is thinnest of all. e third
examines Montessori education, the best-studied alternative and a partial exception to the pattern
of evidence poverty. e fourth considers apprenticeship and competency-based education, the
practice-based traditions that bridge education and training. e fih synthesizes what can and
cannot be said, evaluates alternatives against the full competence stack, and proposes research
designs that could begin to fill the gaps.

e investigation matters for Applied Pedagogy for a specific reason beyond general intellectual
curiosity. e PI has direct experience with homeschooling. Applied Pedagogy’s curriculum will
almost certainly be used by families who have chosen to educate outside conventional institutions.
ese families deserve to know what the evidence says — and what it does not say — about the
educational choices they are making. A curriculum design that ignores the alternative education
landscape is a design that ignores its own user base.

A note on scope: this review deliberately excludes charter schools and voucher programs. ese
are alternatives in governance and funding, not alternatives in educational philosophy or method.
A charter school using conventional pedagogy with conventional assessment is institutionally
interesting but educationally indistinguishable from the schools it claims to replace.e alternatives
investigated here are those that challenge the grammar of schooling itself — what Tyack and Cuban


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() identified as the deep structural assumptions that make conventional schools look the way
they do.



2HOME SCHOOL ING : THE LARGE S T A LT ERNAT I V E , THE WEAKE S T
EV ID ENCE

. the scale of the phenomenon

Homeschooling is the most prevalent form of alternative education in the English-speaking world.
e movement has grown from an estimated ,–, children in the United States in the
early s to well over three million by  (Bauman, ; Ray, ). e demographics
have shied dramatically over that period. What began as a movement split between religious
conservatives and countercultural progressives has become a broad-based phenomenon that
cuts across socioeconomic, racial, and ideological lines — though it remains disproportionately
white, middle-class, and religiously motivated (Gaither, ; Kunzman & Gaither, ). e
COVID- pandemic appears to have produced a further acceleration, with census data suggesting
homeschooling rates doubled or tripled in some jurisdictions during –, and at least some
of that growth persisted aer schools reopened.

e motivations for homeschooling are diverse and overlapping: dissatisfaction with school
quality, religious or moral instruction preferences, concerns about school safety and bullying, the
desire for individualized pacing, special needs accommodation, and — increasingly — a philo-
sophical commitment to child-directed learning (Kunzman & Gaither, ; Brewer & Lubienski,
). is diversity of motivation is important because it means that “homeschooling” is not a
single intervention. A classical Christian homeschool family using a structured curriculum with
daily lesson plans and standardized test preparation has almost nothing in common, pedagogically,
with an unschooling family that follows the child’s interests without any predetermined curriculum.
e research literature almost never distinguishes between these radically different approaches.

. the ev idence : what ex i s t s

e most frequently cited studies of homeschooling outcomes are those produced by Brian D. Ray
and the National Home Education Research Institute (NHERI). Ray () reported that ,
homeschooled students scored, on average, at the th percentile on standardized achievement
tests — well above the national average of the th percentile. is finding is cited extensively in
homeschooling advocacy materials and has shaped public perception of homeschooling effective-
ness.

e methodological problems with this study are severe and well-documented. e sample was
entirely self-selected: families volunteered to participate, creating a strong volunteer bias toward
families who were confident in their children’s academic performance. ere was no comparison
group of conventionally schooled students matched on relevant characteristics. e families in the
sample were disproportionately white (), well-educated (the median parent had a bachelor’s
degree), and high-income. As the Welners () pointed out in their critique of an earlier study
using similar methods (Rudner, ), comparing these families’ children to the general school
population — which includes children from every socioeconomic background — tells us nothing
about the effectiveness of homeschooling as a mode of education. It tells us that children from





. the one except ion : mart in -chang , gould , and meuse (  ) 

educated, affluent, engaged families tend to dowell academically, which is one of themost replicated
findings in all of educational research (Sirin, ).

Ray () attempted to address this by examining whether demographic variables within the
homeschooling sample predicted achievement. He found weak or no correlations between parent
education level, household income, or degree of government regulation and student achievement
— and concluded that these factors do not explain homeschooling success. is inference is
mistaken. e lack of within-sample variation (because the sample is already highly selected on
these variables) explains the weak correlations. It is a classic restriction-of-range problem. To
demonstrate that homeschooling itself adds value, one would need to compare homeschooled
children to conventionally schooled children from equivalent families — the same socioeconomic
status, the same parental education, the same level of parental engagement. Almost no study has
done this.

Murphy (), in his comprehensive review, reached a balanced but sobering assessment. e
existing research “suggests that homeschooled youngsters are doing well” on academic measures
but suffers from “a near absence of rigorous research designs” (p. ). He identified the same
fundamental problem: virtually all outcome studies use convenience samples without adequate
controls for selection effects.

. the one except ion : mart in -chang , gould , and meuse (  )

e single most methodologically rigorous study of homeschooling outcomes is Martin-Chang,
Gould, and Meuse (), published in the Canadian Journal of Behavioural Science. is study is
notable because it actually recruited a comparison group:  homeschooled children were individ-
ually matched with  conventionally schooled children on age, sex, and socioeconomic indicators,
and all children were tested using standardized measures administered by the researchers (rather
than relying on parent-reported test scores).

e findings were nuanced and important. Children in structured homeschooling programs
— those using a planned curriculum, regular instruction, and systematic assessment — scored
significantly higher than their matched conventional school peers on most measures. Children in
unstructured homeschooling programs — those without a set curriculum, where learning was
primarily child-directed — scored significantly lower. is finding suggests that the method of
homeschooling matters at least as much as the setting, a distinction the rest of the literature almost
completely ignores.

However, even this study has significant limitations. e sample was small ( children total).
e matching was imperfect — socioeconomic indicators were similar but not identical. e
study was cross-sectional, providing a snapshot rather than a trajectory. And the families who
agreed to have their children tested by university researchers are themselves a self-selected group.
Nevertheless, the Martin-Chang study stands alone in the homeschooling literature as an attempt
to approximate a controlled comparison.

. the se lect ion b ia s problem

e selection bias problem in homeschooling research is not merely a methodological inconve-
nience. It is arguably irremediable within any ethical research framework. Random assignment —
the gold standard for causal inference — would require randomly assigning some children to be
homeschooled and others to conventional schools, which is neither practically feasible nor ethically
defensible. e next-best option, quasi-experimental designs that exploit natural experiments
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(such as policy changes that made homeschooling easier in some jurisdictions but not others), has
not been attempted at scale.

What remains are observational designs with varying degrees of rigor. ese designs can con-
trol for observable confounds (income, education, family structure) but cannot control for the
unobservable characteristics that distinguish homeschooling families from non-homeschooling
families: motivation, educational philosophy, time investment, intellectual environment, and the
thousand small decisions that constitute parenting. ese unmeasured variables are almost cer-
tainly the dominant factors in any observed outcome differences, which means that the entire
body of homeschooling outcomes research is, to varying degrees, measuring family effects and
attributing them to schooling effects.

Gaither () argued that the homeschooling research community has been insufficiently
attentive to this problem, in part because the most prolific researchers (particularly Ray and
NHERI) are themselves homeschooling advocates. is does not make their findings wrong,
but it raises legitimate concerns about the objectivity of the research agenda and the framing of
results. Brewer and Lubienski () went further, arguing that the entire empirical literature on
homeschooling has been distorted by advocacy-oriented research that systematically downplays
methodological limitations.

. s tructured ver su s unstructured : a cr i t i cal d i s t inct ion

e singlemost important empirical finding in the homeschooling literature— fromMartin-Chang
et al. () — is that structured and unstructured homeschooling produce dramatically different
outcomes, at least on standardized academic measures. is finding aligns with the cognitive
science evidence reviewed in L-: novice learners generally benefit from explicit instruction
and structured practice, and the expertise reversal effect suggests that removing structure is
appropriate only as learners develop proficiency.

Yet the homeschooling literature almost never distinguishes between structured and unstruc-
tured approaches. e vast heterogeneity of homeschooling practice — from rigid classical ed-
ucation programs to radical unschooling — is collapsed into a single category. is is roughly
equivalent to studying “medicine” without distinguishing between surgery and homeopathy. Until
the research consistently separates structured from unstructured approaches, outcome data will be
nearly uninterpretable.

e structured end of the homeschooling spectrum includes several distinct traditions:
Classical education follows the trivium model: grammar (knowledge acquisition) in the early

years, logic (analytical thinking) in middle school, and rhetoric (expression and argument) in
high school. e approach is heavily text-based, emphasizes memorization in the early stages, and
has no rigorous outcome studies. Its theoretical alignment with cognitive science is mixed: the
emphasis on building a knowledge base before analytical engagement is consistent with CLT, but
the strict age-based staging is not well-supported by developmental evidence.
Charlotte Mason education emphasizes “living books” (high-quality literature rather than

textbooks), narration (students retelling what they have learned), nature study, and short focused
lessons. Mason’s Home Education (), the first volume of her six-volume series — now available
on Project Gutenberg — articulated a surprisingly modern educational philosophy. Her concept
of “attention” as a habit to be cultivated (not an innate trait) aligns with contemporary research
on executive function development. Her insistence on narration — students retelling in their
own words what they have read or heard — is functionally equivalent to free recall, one of the
most effective retrieval practice strategies identified in the testing effect literature (L-). Her
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emphasis on short, focused lessons (typically – minutes for young children) is consistent
with research on attention spans and the diminishing returns of extended instruction for novices.
Her strong preference for first-hand engagement with nature and the arts, and her rejection of
“twaddle” (her term for dumbed-down children’s literature), anticipated the emphasis on authentic,
meaningful content that SDT research identifies as essential for internalization.

None of this means that Mason education “works” in any rigorous sense. No outcome study
of the Mason method has ever been conducted. But the alignment between Mason’s intuitions —
formulated in Victorian England without access to any of the research that now supports them —
and contemporary cognitive science is striking. It suggests that some educational traditions may
have converged on effective practices through trial and error, even without the formal evidence base
that researchers demand. e practical implication is that Mason’s specific techniques (narration,
short lessons, living books, nature study) may be worth investigating as individual practices, even
if the system as a whole has never been evaluated.
Curriculum-based homeschooling uses purchased curricula (such as Saxon Math, Abeka, or

Sonlight) that provide structured lesson plans, assessments, and scope-and-sequence documents.
ese are the closest homeschooling analogs to conventional schooling, and the Martin-Chang
findings suggest they may be effective — but again, the evidence is extremely thin.

. the regulatory landscape

Homeschooling regulation varies enormously across jurisdictions, and this variation is itself rele-
vant to the evidence question. In the United States, regulations range from virtually none (Texas,
Alaska, Idaho — no notification requirement, no testing, no curriculum oversight) to substantial
(New York, Pennsylvania — notification, submitted curriculum plans, annual assessment). Inter-
nationally, the range is even wider: Germany and Sweden effectively prohibit homeschooling; the
United Kingdom permits it with minimal oversight; Australia requires registration and monitoring.

Ray () and Ray () have argued that the degree of government regulation does not
correlate with homeschooling outcomes — that children in high-regulation states score no better
than children in low-regulation states. If true, this would undermine the case for regulation. But
the finding suffers from the same restriction-of-range problem that afflicts Ray’s other analyses:
within a self-selected sample of motivated, well-resourced families, regulation may not produce
measurable differences. e question of whether regulation protects children in less optimal
homeschooling situations — where parents lack educational background, where homeschooling is
a cover for neglect, where children have special needs that go unmet — cannot be answered by
studying the families who volunteer for research.

e regulatory question is politically fraught. Homeschooling advocacy organizations (par-
ticularly HSLDA, the Home School Legal Defense Association) have fought vigorously against
regulation, framing it as a parental rights issue. Critics argue that minimal regulation leaves vulner-
able children unprotected. e evidence cannot adjudicate this dispute because the research has
been conducted almost entirely on the subset of homeschooling families least likely to be harmed
by deregulation.

. soc ial i zat ion : the perenn ial concern

“What about socialization?” is the question homeschooling families report hearing most oen, and
the research provides a complicated answer. Several studies have compared the social skills and
emotional adjustment of homeschooled and conventionally schooled children, typically finding



. long -term outcomes 

no significant differences or slightly favorable results for homeschooled children (Medlin, ;
Murphy, ).ese findings suffer from the same selection bias problems that afflict the academic
outcomes research: families that homeschool may differ from non-homeschooling families on
precisely the characteristics that matter for social development (parental engagement, community
involvement, family stability).

More fundamentally, the socialization question confuses several distinct issues. One is whether
homeschooled children have adequate opportunities for social interaction — a practical concern
that depends entirely on the family’s choices and community context. Another is whether the
particular form of social interaction provided by conventional schools (age-segregated, hierarchical,
coercive) is optimal for social development. Peter Gray () argued strongly that it is not — that
the age-mixed, voluntary social interactions of play and community are developmentally superior to
the age-segregated, compulsory social structure of schools. is is a plausible theoretical argument
supported by cross-cultural evidence from hunter-gatherer societies, but it has not been tested
against the specific social outcomes of homeschooled children versus conventionally schooled
children in controlled studies.

What the research does suggest is that socialization outcomes for homeschooled children are
highly variable and depend heavily on the family’s level of community engagement, the availability
of homeschooling co-ops and extracurricular activities, and the child’s temperament. Blanket
statements — either that homeschooled children are poorly socialized or that they are better
socialized — are not supported by the evidence.

. long -term outcomes

A small number of studies have examined the college performance, employment, and civic par-
ticipation of homeschool graduates. Cogan () found that homeschooled students entering
a Midwestern university had higher GPAs and graduation rates than traditionally schooled stu-
dents. Snyder () found similar results at a Catholic university. Wilkens et al. () found
that homeschooled students performed comparably to traditionally schooled students in college
calculus, with no significant disadvantage.

ese studies are suggestive but share the familiar limitations: self-selected samples, limited
demographic diversity, and the impossibility of separating family effects from schooling effects.
e homeschool graduates who attend selective universities are presumably among the most
academically motivated and well-prepared of the homeschooling population. eir success tells us
little about the broader population of homeschooled students, many of whom may never attend
college.

Long-term outcomes beyond academic achievement — civic participation, career satisfaction,
relationship quality, mental health — remain almost entirely unstudied in the homeschooling
literature. is is a significant gap, because many families choose homeschooling precisely for non-
academic reasons: character development, family cohesion, religious formation, or the cultivation
of independence. Whether these aspirations are fulfilled is unknown.

. the cov id -  d i srupt ion

e COVID- pandemic produced the largest involuntary experiment in home-based education
in history. Virtually all school-age children in the developed world experienced some period of
home-based learning between March  and mid-. is experience was emphatically not
homeschooling — it was emergency remote schooling, with all the inadequacies of hastily adapted



. the cov id -  d i srupt ion 

curricula, unreliable technology, overwhelmed parents, and absent social interaction. e research
on pandemic-era learning loss is extensive and uniformly negative: Hammerstein et al. (),
in a systematic review, found consistent evidence of academic setbacks, with the largest losses
concentrated among disadvantaged students.

However, the pandemic created two potentially important phenomena for the alternative educa-
tion landscape. First, it gave millions of families their first experience with home-based education,
and a significant fraction found that they preferred it — or at least preferred it to returning to the
particular school their child had previously attended. Census data suggests that U.S. homeschooling
rates, which had been growing steadily at – per year, jumped dramatically in – and
did not fully return to pre-pandemic levels. is surge created a natural experiment: the families
who chose to continue homeschooling aer schools reopened are different from the pre-pandemic
homeschooling population — they may be less ideologically committed, less educationally pre-
pared, and more motivated by pandemic-specific concerns. Studying this new population could
provide valuable evidence.

Second, the pandemic accelerated the growth of microschools, learning pods, and hybridmodels
that blur the boundary between homeschooling and conventional schooling. Families who formed
pandemic pods oen continued to collaborate aer the emergency passed, creating small learning
communities that are neither traditional homeschooling (a single family) nor traditional schooling
(an institution). ese hybrid models are the newest entrant in the alternative education landscape
and have no evidence base whatsoever.

e pandemic also demonstrated, with painful clarity, that home-based education without
adequate resources, training, or support produces poor outcomes. e learning loss documented
in disadvantaged communities — where parents lacked the time, education, or technology to
support home-based learning — is the strongest evidence available that setting matters: home-
based education requires significant family resources to succeed. is finding is consistent with the
selection bias concern in the homeschooling literature: the positive outcomes reported in volunteer
samples reflect the capabilities of well-resourced families, not the inherent effectiveness of the
home-based setting.
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3UNSCHOOL ING AND DEMOCRAT I C EDUCAT ION : THE RAD I CA L
A LT ERNAT I V E S

. unschool ing : the ev idence ( such as i t i s )

Unschooling is the most radical form of alternative education in common practice. Coined by
John Holt in the s, the term describes an approach in which children direct their own learning
without a formal curriculum, fixed schedule, or required subjects.e child’s interests and curiosity
are the sole guide; the parent’s role is to provide resources, answer questions, and facilitate access
to experiences — not to teach in any conventional sense.

e theoretical case for unschooling rests on several pillars, most fully articulated by Peter Gray
() in Free to Learn. Gray argued that children are biologically designed to learn through play
and self-directed exploration; that coercive schooling suppresses these natural learning drives; that
age-mixed social interaction is superior to age-segregated classrooms; and that trust in children’s
capacity for self-education is both developmentally appropriate and empirically supported by
the example of hunter-gatherer societies where children learn complex skills without formal
instruction.

e empirical evidence for unschooling consists, in its entirety, of the following:
Gray and Riley (2013) surveyed  families who identified as unschoolers, asking about

challenges and benefits. e most frequently reported challenges were social criticism from others,
getting over conventional schooling assumptions, and logistical difficulties. e most frequently
reported benefits were improved learning, improved attitude toward learning, and better family
relationships. is study was a convenience sample with no comparison group — it tells us what
unschooling families think about unschooling, not what unschooling actually produces.
Gray and Riley (2015) surveyed  adults who had been unschooled as children. e respon-

dents reported generally positive outcomes:  had pursued higher education, and most reported
that unschooling had not disadvantaged them in college or careers. Many reported that the transi-
tion to formal academic settings required adjustment, particularly in subjects like mathematics that
they had not chosen to study. e limitations of this study are as severe as the homeschooling liter-
ature: the sample is entirely self-selected, retrospective, self-reported, and without a comparison
group. Adults who were unschooled and had poor outcomes would be less likely to participate in a
survey about unschooling experiences, creating a strong survivorship bias.

It is worth pausing to note what these surveys do and do not tell us. Both are published in the
Journal of Unschooling andAlternative Learning, a small, non-indexed journal that is not included in
most academic databases (it does not appear in Web of Science or Scopus). e journal’s editorial
orientation is sympathetic to unschooling, which raises concerns about publication bias. e
 survey of adult unschoolers provides the most substantive data: respondents reported that
unschooling’s benefits included the ability to pursue their own interests deeply, the development
of self-motivation and self-direction, and the preservation of curiosity and love of learning. e
reported challenges included social stigma, difficulty explaining the approach to others, and —
notably— some academic gaps, particularly inmathematics. Several respondents reported needing
to “catch up” in formal academic subjects when they entered college or professional training.





. the theoret ical tens ion with cogn it ive sc i ence 

e mathematics gap is theoretically interesting. Mathematics is a domain where knowledge is
highly sequential and cumulative — algebra requires arithmetic, calculus requires algebra. A child
who does not encounter systematic mathematics instruction may develop gaps that are difficult
to fill later. is is consistent with the cognitive science evidence (L-) that well-structured
domains benefit most from explicit instruction. e unschooling response — that children will
seek out mathematics when they need it — encounters the problem that by the time a teenager
needs calculus for a desired career path, the prerequisite knowledge gaps may be several years
deep.

is is the entire empirical base for unschooling. Two surveys — one of current practitioners,
one of self-selected alumni — with a combined sample of  respondents and no comparison
group, published in a sympathetic non-indexed journal. e gap between the number of families
practicing unschooling (likely hundreds of thousands worldwide) and the amount of evidence
evaluating it is extraordinary. We know essentially nothing about whether unschooling “works” in
any rigorous sense.

. the theoret ical tens ion with cogn it ive sc i ence

e theoretical case for unschooling, as articulated by Gray and others, exists in significant tension
with findings from cognitive science reviewed in the L survey and L-. Specifically:

Cognitive load theory predicts that novice learners — who lack organized schemas in a domain
— will struggle with unguided exploration because their working memory will be overwhelmed
by the demands of the task. Kirschner, Sweller, and Clark () argued that “minimally guided
instruction” is less effective than explicit instruction for novices, and the evidence broadly supports
this claim for well-structured domains. Unschooling, which provides no guided instruction unless
the child requests it, would appear to be the extreme form of minimal guidance.
The expertise reversal effect (L-) suggests that as learners develop expertise, they benefit

from less structure and more independence. is creates a developmental argument: perhaps
unschooling is appropriate for learners who have already acquired foundational knowledge and
skills, but inappropriate for novices who need scaffolding. e unschooling philosophy does not
make this distinction — it applies the same approach to five-year-olds learning to read and to
fieen-year-olds pursuing their interests.
The knowledge-skills inseparability documented in L and L- poses a challenge for the

assumption that children will naturally acquire the domain knowledge they need. Critical thinking,
problem-solving, and creativity all depend on domain-specific knowledge (Willingham, ). A
child who never encounters systematic mathematics instruction may develop a keen interest in
natural history but lack the quantitative reasoning tools needed to evaluate evidence in that field.
e unschooling response — that children will seek out the knowledge they need when they need
it — is plausible but untested.

Gray’s () theoretical framework draws heavily on evolutionary psychology and the ethno-
graphic literature on hunter-gatherer childhoods. He argues that for roughly  of human history,
children learned without formal instruction — they acquired the full range of skills needed for
adult life through play, observation, and gradual participation in adult activities. e age-mixed,
voluntary social structure of hunter-gatherer bands provided a natural learning environment that
modern schools have systematically dismantled. Gray argues that the coercive, age-segregated,
adult-directed structure of conventional schooling is an evolutionary mismatch — it imposes
conditions that our brains were not designed for, producing the anxiety, disengagement, and
motivational decline that L- documented.



. democrat ic educat ion : sudbury valley and summerh i l l 

is evolutionary argument has some force, but it also has significant limitations. e skills
needed for participation in a hunter-gatherer band — tracking, plant identification, tool-making,
social navigation—are quite different from the skills needed for participation in amodern economy
— reading, mathematics, scientific reasoning, complex writing. e former are largely observable
and acquirable through imitation and practice; the latter involve abstract symbolic systems that
are not present in the natural environment and that most children will not discover independently.
e invention of writing is roughly , years old; formal mathematics education is even younger.
ese are cultural technologies, not natural acquisitions, and the evolutionary argument cannot
tell us how best to transmit them.

However, the unschooling perspective raises legitimate challenges to the cognitive science or-
thodoxy. SDT research (L-) demonstrates that autonomy, competence, and relatedness support
intrinsic motivation, and that controlling environments undermine it. e motivational decline
across schooling years documented in L- is consistent with Gray’s argument that coercive
schooling progressively destroys children’s natural love of learning. If conventional schooling
produces higher test scores but lower motivation, the net long-term effect is ambiguous. Barker
et al. () found that less-structured time in children’s daily lives predicted better self-directed
executive functioning — a finding consistent with the unschooling emphasis on freedom and
self-regulation.

e honest assessment is that the theoretical debate between unschooling advocates and cog-
nitive science is unresolved because the empirical evidence that could resolve it does not exist.
Unschooling may work brilliantly for highly motivated children with engaged parents and rich
environmental resources. It may fail catastrophically for children who need structure, who lack
access to resources, or whose parents confuse freedom with neglect. We do not know, because
nobody has studied it adequately.

. democrat ic educat ion : sudbury valley and summerh i l l

Democratic schools represent an institutional form of self-directed learning. In these schools,
students have full autonomy over how they spend their time — there are no required classes, no
grades, and no fixed curriculum. e school community is governed democratically, with students
and staff having equal votes. e two most prominent examples are:

Summerhill, founded byA.S.Neill in  in Suffolk, England, is the longest-running democratic
school. Neill’s () Summerhill: A Radical Approach to Child Rearing became an international
bestseller and a founding text of the democratic education movement. Neill argued that children’s
emotional well-being should take absolute priority over academic achievement, that compulsory
attendance at lessons undermines learning, and that self-governance develops responsibility. Sum-
merhill survived a near-closure by the British government in  and continues to operate with
approximately  students.

Sudbury Valley School, founded by Daniel Greenberg in  in Framingham, Massachusetts,
takes the democratic principle further than Summerhill. ere are no classes at all — students
of all ages mix freely and pursue their interests without adult direction. e school is governed
by a weekly School Meeting where every student and staff member has one vote. e Judicial
Committee, composed of students and staff, adjudicates disputes and rule violations.

e outcomes evidence for democratic schools consists almost entirely of alumni surveys
conducted by the schools themselves. Greenberg and Sadofsky () surveyed Sudbury Valley
graduates and reported that the vast majority had pursued further education and reported sat-
isfaction with their school experience. Gray and Chanoff () conducted a follow-up study
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of Sudbury Valley alumni and reached similar conclusions. ese studies are methodologically
equivalent to customer satisfaction surveys: they tell us that alumni of a school they chose to attend
liked the experience. ey tell us nothing about what would have happened had those students
attended conventional schools instead.

Summerhill’s near-closure in  is instructive. e UK’s Office for Standards in Education
(Ofsted) issued a series of critical inspection reports citing low academic standards, inadequate
monitoring of student progress, and poor management. e school fought back in a high-profile
tribunal, arguing that Ofsted’s inspection framework was designed for conventional schools and
could not adequately evaluate a democratic school’s distinctive goals. e tribunal ruled substan-
tially in Summerhill’s favor, and the school was allowed to continue operating with modifications
to its inspection framework. e episode illustrates a recurring theme in alternative education:
the tension between accountability systems designed for conventional schooling and educational
models that define success differently. If a democratic school’s primary goal is emotional well-being
and democratic citizenship rather than academic achievement, should it be judged by the same
metrics as a school that prioritizes test scores? e answer depends on one’s educational philosophy
— but it also depends on whether the claimed alternative outcomes (emotional health, democratic
participation, self-direction) actually materialize, which brings us back to the evidence problem.

e Sudbury Valley model has spawned approximately  affiliated schools worldwide. e
school’s publications, produced by Greenberg and other founders, make strong claims about the
effectiveness of self-directed learning: that children who are trusted to manage their own education
become motivated, capable, and well-adjusted adults. ese claims are supported by the alumni
surveys but by nothing else. One of the most interesting unresolved questions about democratic
schools is whether the self-selection of families is so strong that the school model is essentially
irrelevant — these families would produce similar outcomes regardless of the educational setting
— or whether the democratic school environment genuinely adds value by providing a structure
for self-directed learning that individual families cannot replicate.

e democratic education movement has produced a rich theoretical literature — from Neill’s
emphasis on emotional freedom to Greenberg’s argument that knowledge is constructed, not trans-
mitted — but virtually no comparative outcome research. We do not know whether democratic
school graduates perform better, worse, or the same as comparable students who attended conven-
tional schools. We do not know whether the skills that democratic school advocates claim their
approach develops — self-direction, responsibility, intrinsic motivation, democratic participation
— actually develop differentially in these settings. e claims are plausible but unsubstantiated.

. the free school movement : a h i s tor ical caut ionary tale

e free school movement of the s and s represents both the most ambitious experiment
with libertarian education in the modern era and one of its most instructive failures. Inspired by
Neill’s Summerhill, John Holt’s How Children Fail () and How Children Learn (), Ivan
Illich’s Deschooling Society (), and the broader counterculture, hundreds of small free schools
opened across the United States between roughly  and . ese schools varied widely —
some were politically radical, some were spiritually oriented, some were essentially unschooling
cooperatives — but they shared a commitment to voluntary learning, democratic governance, and
the rejection of compulsory curriculum.

Most closed within a decade. e reasons for closure were diverse: chronic underfunding (free
schools typically charged low tuition and relied on donations), teacher burnout (the work was
all-consuming), parental dissatisfaction (some parents found the reality of unstructured learning
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less appealing than the theory), internal conflicts over governance, and the simple difficulty of
sustaining alternative institutions within a society organized around conventional schooling.
Graubard () estimated that by the mid-s, most free schools had closed, though precise
counts are difficult because many were small and informal.

e movement is historically significant for several reasons. First, it demonstrated that the
desire for educational alternatives is not new — it surges periodically, oen in response to broader
cultural upheaval. e current post-COVID interest in alternatives echoes the s movement
in many ways. Second, the failure of most free schools provides useful data about sustainability:
enthusiasm and philosophical commitment are not sufficient to sustain alternative educational
institutions. ird, the movement’s intellectual legacy — particularly Holt’s writing, which shied
from critiquing schools to advocating homeschooling — directly gave rise to the modern home-
schooling movement. Holt coined the term “unschooling” and published the newsletter Growing
Without Schooling from  until his death in , which became the connective tissue of the
early homeschooling community.

No outcomes research was conducted on free school students.is is unsurprising— the schools
were too small, too diverse, and too short-lived for systematic evaluation. But the movement’s arc —
from enthusiastic founding to gradual collapse to intellectual influence on subsequent movements
— is itself a finding worth noting. Alternative education models that rely entirely on volunteer
labor, philosophical conviction, and rejection of institutional structures may be inherently fragile.
e models that have endured (Montessori, Waldorf, Sudbury Valley) share a common feature:
they developed institutional structures, teacher training programs, and organizational models that
provided stability beyond any individual founder’s energy.

. i l l i ch and the de school ing thes i s

Ivan Illich’s Deschooling Society () deserves specific mention because its central argument —
that compulsory schooling serves institutional rather than educational purposes and should be
replaced by voluntary “learning webs”— anticipatedmany features of the contemporary alternative
education landscape. Illich argued that schools confuse teaching with learning, certification with
competence, and institutional attendance with education. He proposed replacing compulsory
schooling with four types of learning resources: reference services to educational objects (what we
would now call libraries, makerspaces, and the internet), skill exchanges (peer-to-peer learning
networks), peer matching (connecting people who want to learn the same things), and reference
services to educators (directories of people willing to teach).

Illich’s proposals were dismissed as utopian in . Fiy years later, the internet has created
something remarkably close towhat he described: unlimited access to educational objects (YouTube,
KhanAcademy,Wikipedia), skill exchanges (online courses, forums, communities of practice), peer
matching (Discord servers, Reddit communities, social media groups), and educator directories
(tutoring platforms, MOOCs, mentoring networks). e infrastructure for deschooling exists.
Whether it produces competent human beings — or merely provides the illusion of learning — is
an empirical question that has barely been asked, let alone answered.
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. a d i f f erent category of ev idence

Montessori education occupies a fundamentally different position in the evidence landscape than
homeschooling or unschooling. While still underresearched relative to its prevalence — there are
approximately ,Montessori schools in theUnited States and roughly ,worldwide— it has
a genuine evidence base, including several quasi-experimental studies and at least one randomized
lottery design. It is the only alternative model for which something resembling scientific evaluation
has been attempted.

e Montessori method, developed by Maria Montessori beginning in , is a structured
system with specific materials, trained teachers, and defined practices. Key features include: mixed-
age classrooms (typically spanning three years), child-chosen work within a prepared environment,
specialized manipulative materials, extended uninterrupted work periods (typically three hours),
absence of extrinsic rewards (no grades, stars, or prizes), and trained Montessori teachers who
observe and guide rather than lecture (Marshall, ).

is combination of features aligns remarkably well with several evidence-based principles
identified across L- through L-: the absence of extrinsic rewards is consistent with SDT
and the undermining effect; the mixed-age grouping supports relatedness and peer learning; the
extended work periods allow deep engagement; the self-chosen work supports autonomy; and the
materials provide structured scaffolding that fades as competence develops.

. the key stud i e s

Lillard and Else-Quest (2006) published the landmark Montessori study in Science. Exploiting
the fact that admission to a public Montessori school in Milwaukee was determined by lottery,
they compared children who won the lottery (and attended Montessori) with children who lost
(and attended other schools). At age , Montessori children performed significantly better on
reading, math, executive function, and social cognition measures. At age , the Montessori
advantage in academic outcomes diminished, but Montessori children wrote more creative essays
and showed more sophisticated social reasoning. is study’s lottery design addresses the selection
bias problem that plagues the rest of the alternative education literature, though the sample was
small ( Montessori and  control children at age ;  and  at age ).

Lillard et al. (2017) conducted a longitudinal study following  children from age  through
age  in classic Montessori, supplemented Montessori (Montessori with non-Montessori materials
added), and conventional preschool programs. Classic Montessori children showed significantly
greater gains in academic achievement, social cognition, and executive function compared to
both other groups. Crucially, the classic Montessori group also showed reduced income-based
achievement gaps — low-income Montessori children performed comparably to high-income
peers, while the income gap widened in conventional programs. is equalizing effect, if replicated,
would be among the most important findings in early childhood education.

Marshall (2017), in her comprehensive review for npj Science of Learning, assessed the evidence
base and concluded that “children may benefit cognitively and socially from Montessori education


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that is faithful to its creator’s principles, but it is less clear that adapted forms — which usually result
in children spending less time engaged with self-chosen learning materials — are as effective”
(p. ). is finding raises a critical implementation question: fidelity matters. “Montessori” is a
public-domain name — anyone can open a “Montessori school” regardless of adherence to the
method’s principles. Studies that do not assess implementation fidelity may be comparing high-
fidelity Montessori, low-fidelity Montessori, and non-Montessori programs without distinguishing
among them.

Other notable studies include Rathunde and Csikszentmihalyi (), who used experience
sampling methodology (ESM) — where participants are beeped at random intervals and record
their current experience — to compare middle school Montessori students with comparison
students. e Montessori students reported greater intrinsic motivation, more frequent flow expe-
riences, greater positive affect, and higher levels of energized engagement. ESM is methodologically
stronger than retrospective self-report because it captures experience in real time, reducing recall
bias.e finding thatMontessori students experiencemore flow— the state of optimal engagement
where challenge matches skill — is theoretically important because flow is associated with deep
learning and sustained motivation. However, the study cannot determine whether the Montessori
environment causes greater flow or whether flow-prone families self-select into Montessori.

Dohrmann et al. () conducted one of the few longitudinal follow-up studies, comparing the
high school standardized test scores of students who had attended a public Montessori elementary
programwith amatched comparison group.eMontessori graduates scored significantly higher in
math and science.is is notable because theMontessori students had been in conventional schools
for several years by the time of testing, suggesting that the Montessori elementary experience may
have produced lasting advantages — though the usual selection bias caveats apply.

Lillard () found that classic Montessori implementation — faithful to Montessori’s origi-
nal principles regarding materials, work periods, and teacher role — was associated with better
outcomes than supplemented Montessori, where teachers added non-Montessori materials and
activities. is fidelity finding is critical: it suggests that the effectiveness of Montessori education
depends on how it is implemented, not just whether it carries the Montessori name. e specific
features that distinguish classic from supplemented Montessori — longer uninterrupted work
periods, exclusive use of Montessori materials, teacher as guide rather than instructor — are
the features most aligned with the cognitive science evidence (extended practice, self-correcting
feedback, autonomy support).

A further line of evidence, though not from Montessori-specific studies, supports one of the
method’s core features. Barker et al. () found that children who spent more time in less-
structured activities — where children decided what to do and how to do it, rather than following
adult-directed schedules — showed better self-directed executive functioning (the ability to set and
achieve goals independently). is correlational finding is consistent with the Montessori emphasis
on child-chosen work, though it cannot establish causation. It suggests that the opportunity to
practice self-direction — to choose, plan, execute, and evaluate one’s own activities — may develop
the executive function capacities that underlie self-regulated learning.

. methodolog ical challenge s

Despite being the best-studied alternative, Montessori research faces significant challenges:
Selection effects. Even the lottery study (Lillard & Else-Quest, ) is not immune: families

who entered the Montessori lottery were already self-selected for interest in alternative education.
e comparison is between families who wanted Montessori and got it versus families who wanted
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Montessori and did not — not between families who chose Montessori and families who chose
conventional schooling.

Implementation fidelity. e wide variation in what counts as “Montessori” makes cross-study
comparison difficult. A Montessori school run by AMI (Association Montessori Internationale)
trained teachers with authentic materials in classic three-hour work periods is a fundamentally dif-
ferent intervention from a school that uses theMontessori name but supplements with conventional
worksheets, extrinsic rewards, and teacher-directed activities.

Outcome measures. Most Montessori studies use standardized academic tests as outcome
measures. But the Montessori method explicitly aims for outcomes beyond test scores: executive
function, social cognition, creativity, intrinsic motivation, and love of learning. Some studies
(Lillard & Else-Quest, ; Lillard et al., ) measure these broader outcomes, but most do not.

Long-term effects. Very few studies follow Montessori students beyond elementary school.
e Lillard and Else-Quest findings suggest that the Montessori academic advantage may narrow
over time while the social-cognitive advantages persist — but this requires replication with larger
samples and longer follow-up.

. monte s sor i aga in st the competence stack

Evaluated against the five-layer competence stack (COMPETENCE-TARGET.md), Montessori
education has a distinctive profile:
Layer 1 (Domain Knowledge): e evidence suggests that well-implemented Montessori pro-

grams produce academic outcomes at least comparable to, and sometimes exceeding, conventional
programs. e sensorial approach to mathematics and the phonics-embedded-in-rich-language
approach to literacy have theoretical support from cognitive science.
Layer 2 (Skill): e emphasis on extended practice periods and self-chosen repetition aligns

with deliberate practice principles. e Montessori materials provide structured opportunities for
skill development with built-in feedback (many materials are self-correcting).
Layer 3 (Judgment): is is less well-addressed by the Montessori method. e structured

materials and prepared environmentmay limit exposure to the ambiguous, consequential situations
that develop judgment (L-). e method is strongest for early childhood, where judgment
development is less salient.
Layer 4 (Metacognition): e self-directed nature of Montessori work requires metacognitive

engagement — children must monitor their own understanding, choose appropriate tasks, and
evaluate their progress. e self-correcting materials provide immediate feedback that supports
metacognitive calibration. Lillard’s findings on executive function suggest that Montessori does
develop these capacities.
Layer 5 (Character and Disposition): e absence of extrinsic rewards, the democratic class-

room structure, the emphasis on respect and community, and the treatment of error as information
rather than failure create an environment aligned with the environmental design principles for
Layer  identified in L- and L-. Whether Montessori produces measurably different
character outcomes has not been rigorously studied.

. the f idel i ty problem : what counts a s monte s sor i ?

e implementation fidelity question deserves extended discussion because it exemplifies a problem
that runs through all alternative education research: how do you study an intervention when the
intervention is inconsistently defined and unevenly implemented?



. waldorf / s te iner educat ion 

“Montessori” is not a trademarked term. Anyone can open a “Montessori school” without any
particular training, materials, or adherence to Montessori’s principles. e American Montes-
sori Society (AMS) and the Association Montessori Internationale (AMI) provide accreditation
and teacher training, but many schools calling themselves Montessori have no affiliation with
either organization. Lillard () found that when she categorized schools by implementation
fidelity — classic Montessori (faithful to the original method), supplemented Montessori (Montes-
sori with non-Montessori additions), and conventional — the outcomes differed significantly.
Classic Montessori produced the best outcomes. Supplemented Montessori, despite carrying the
Montessori name, produced results closer to conventional schools.

is finding has profound implications for all alternative education research. It means that
studies comparing “Montessori” schools to “non-Montessori” schools may be comparing apples,
oranges, and something that calls itself an apple but is actually an orange. e same problem applies
to other alternatives: a “Waldorf school” that has abandoned most of Steiner’s practices is not
testing the Waldorf method. A “competency-based” program that still uses seat-time requirements
is not testing CBE. A “democratic school” where the staff quietly control most decisions is not
testing democratic education.

e implication for research is that implementation fidelity must be measured and reported.
e implication for practice is that the name on the door tells you less than you think — what
matters is what actually happens inside.

. waldorf / s te iner educat ion

Waldorf education, based on Rudolf Steiner’s anthroposophical philosophy, deserves mention
because it is the second-most-prevalent alternative school system worldwide, with over ,
schools in  countries. e approach emphasizes artistic and imaginative development, delays
formal academic instruction until age , integrates arts into all subjects, and follows a specific
developmental framework derived from Steiner’s spiritual philosophy.

e evidence base for Waldorf education is small and largely observational. A few studies have
suggested that Waldorf students show greater creativity and intrinsic motivation (Ogletree, ),
but these suffer from the same selection bias problems as the homeschooling literature. e anthro-
posophical foundations of Waldorf education — including Steiner’s claims about reincarnation,
spiritual hierarchies, and racial evolution — raise legitimate concerns about pseudoscience that are
distinct from the pedagogical questions. Some Waldorf practices (delayed formal academics, inte-
gration of arts, emphasis on play in early childhood) have theoretical support from developmental
psychology. Others (the specific Waldorf curriculum sequence, the prohibition of electronic media,
the emphasis on myth and fairy tales as developmental necessities) do not.

e anthroposophical foundations raise specific concerns that go beyond the usual selection
bias issues. Steiner’s worldview included claims about spiritual hierarchies, karma, reincarnation,
and racial evolution that are not merely unscientific but in some cases offensive by contemporary
standards. Some Waldorf practices — the delayed introduction of reading instruction, the pro-
hibition of electronic media for young children, the specific sequence of artistic activities — are
derived from Steiner’s spiritual cosmology rather than from developmental science. Whether these
practices are effective is an empirical question that can be separated from their spiritual justification
— delayed reading instruction, for example, might be beneficial or harmful regardless of whether it
is motivated by anthroposophy or by developmental psychology. But the entanglement of testable
educational practices with untestable spiritual claims makes the Waldorf tradition difficult to
evaluate as a system.



. fore st school s and outdoor educat ion 

e delayed-academics question is independently interesting. Several Northern European coun-
tries (notably Finland, which is frequently cited as having one of the world’s best education systems)
do not begin formal academic instruction until age  — consistent with the Waldorf approach. e
evidence on early versus delayed formal instruction is mixed and complicated by cultural context,
but it suggests that very early academic instruction (before age –) may not produce lasting
advantages and may even create disadvantages by displacing play and self-directed exploration
that support executive function development (Barker et al., ). However, this evidence applies
to the timing of formal instruction, not to the specific Waldorf reasons for delaying it.

e honest assessment is that Waldorf education has not been adequately studied. e few
existing studies cannot distinguish between the effects of the Waldorf method, the self-selection of
Waldorf families, and the generally high quality of Waldorf teacher training. e pseudoscientific
foundations of the system should not preempt empirical evaluation of its educational practices, but
neither should the genuine appeal of some practices (arts integration, play-based early childhood,
strong community) distract from the need for evidence.

. fore st school s and outdoor educat ion

Forest schools — programs where children spend substantial time outdoors in natural settings,
oen with minimal structured instruction — have grown rapidly in Northern Europe, the UK,
and North America. e evidence base is small but growing:

e most consistent finding is improved physical health and motor development, which is
unsurprising given the high levels of physical activity. Several studies report improved executive
function, attention, and emotional regulation in childrenwhoparticipate in nature-based education,
though most studies lack rigorous controls (Dettweiler et al., ). e strongest claim — that
time in nature per se improves cognitive function and well-being — has support from the broader
environmental psychology literature but has not been specifically demonstrated for forest school
programs versus other forms of outdoor activity.

Forest schools represent an interesting test case for the competence stack: the emphasis on
risk-taking, practical problem-solving, and direct experience with natural systems may address
Layers – (judgment, metacognition, character) more effectively than classroom-based education.
But this remains speculative — no study has measured these outcomes in forest school settings.



5AP PR ENT I C E SH I P AND COMPET ENCY - BA S ED EDUCAT ION : THE
PRACT I C E - BA S ED TRAD I T ION

. h i s tor ical apprent ice sh i p and s i tuated learn ing

Apprenticeship is the oldest form of organized education in human history and the dominantmodel
of learning for most of that history. Before the rise of formal schooling, nearly all occupational
knowledge was transmitted through apprenticeship: novices learned by working alongside experts,
beginning with simple tasks and progressing to more complex ones as their competence grew. e
theoretical framework for understanding this process was articulated by Lave and Wenger ()
in Situated Learning: Legitimate Peripheral Participation — one of the most influential works in
the social sciences, with over , citations.

Lave and Wenger argued that learning is not primarily a matter of acquiring knowledge stored
in individual heads but of increasingly participating in communities of practice. e apprentice
begins at the periphery — performing simple tasks, observing experts, absorbing the community’s
values and practices — and gradually moves toward full participation as competence and identity
develop. Knowledge, in this framework, is not separable from the social and material context in
which it is enacted. Learning to be a midwife is not about memorizing obstetric facts; it is about
becoming a person who thinks, perceives, and acts as a midwife within a community of midwives.

is framework has profound implications for education. It suggests that the conventional
school model — which separates learning from practice, sequences from abstract to concrete, and
assesses individuals in isolation — may fundamentally misunderstand how competence develops.
e L survey identified this as one of the central tensions in learning science: the cognitive
versus sociocultural divide. Cognitive science treats learning as individual schema construction;
sociocultural theory treats it as changing participation in practice. Both perspectives have strong
evidence, and neither alone accounts for how people actually learn.

. cogn it ive apprent ice sh i p

Collins, Brown, and Newman () bridged the gap between traditional apprenticeship and aca-
demic learning with their concept of “cognitive apprenticeship.” ey argued that the methods that
make traditional apprenticeship effective — modeling, coaching, scaffolding, fading, articulation,
reflection, and exploration — could be applied to the “invisible” cognitive processes involved in
reading, writing, and mathematical problem-solving. e key insight was that academic learning,
like trade learning, benefits from making expert thinking visible to novices.

is framework aligns strongly with the instructional design evidence reviewed in L-. e
progression from modeling to coaching to fading maps directly onto the expertise-adaptive model:
explicit instruction for novices, guided practice for intermediates, independent performance for
advanced learners. e emphasis on articulation (students explaining their reasoning) and reflec-
tion (students comparing their approaches to expert approaches) connects to the metacognitive
development principles from L-.

Cognitive apprenticeship has been widely influential in educational theory but unevenly im-
plemented in practice. e research evidence suggests that the specific techniques — making
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. modern apprent ice sh i p sy stems 

thinking visible, scaffolding with gradual fading, embedding learning in authentic contexts — are
effective when well-implemented (see L-’s treatment of worked examples, productive failure,
and inquiry learning). But cognitive apprenticeship as a complete instructional system has not
been rigorously compared to alternatives in controlled studies.

. modern apprent ice sh i p sy stems

e most instructive modern examples of large-scale apprenticeship are the dual training systems
of Germany, Switzerland, and Austria, where roughly half of young people enter vocational ap-
prenticeships aer completing compulsory schooling. ese systems combine workplace training
(three to four days per week in an employer setting) with classroom instruction (one to two days
per week at a vocational school) over two to three years.

e outcomes evidence for these systems is substantial and generally positive:
Employment outcomes. Countries with strong apprenticeship systems consistently show lower

youth unemployment rates. Germany’s youth unemployment rate has been roughly half the EU
average for decades. However, this is a system-level comparison that confounds the apprenticeship
model with numerous other economic and cultural factors.

e German dual system is the most frequently cited example in international education policy.
Apprentices are typically hired by firms at age –, aer completing theHauptschule orRealschule
(the lower two tiers of the tracked German secondary system). ey spend three to four days per
week at the firm and one to two days at a Berufsschule (vocational school). Training lasts two to
three and a half years and is governed by detailed national frameworks (Ausbildungsordnungen)
that specify what apprentices must learn and how they are assessed. e system is administered
jointly by employers, trade unions, and the government — a corporatist arrangement that reflects
Germany’s broader economic model.

e German system’s advantages are clear: it provides a structured pathway from education
to employment, it produces highly skilled workers in specific occupations, and it reduces the
“school-to-work” transition problem that plagues countries without apprenticeship systems. e
disadvantages are also clear: it requires early tracking (students are sorted into academic and
vocational pathways at age –), it can reinforce socioeconomic stratification (working-class
children are disproportionately tracked into vocational pathways), and it may reduce adaptability
as the economy changes. e question of whether early vocational specialization helps or harms
long-term career outcomes has been the subject of considerable research.
Hanushek et al. (2016) conducted an important analysis using international data from IALS

and PIAAC. ey found that vocational training (including apprenticeship) led to faster entry into
the labor market in early adulthood but that the advantage eroded over the lifecycle — by their s,
workers with vocational training had lower employment rates than those with general education.
is suggests a tradeoff: apprenticeship produces rapid skill acquisition for specific occupations
but may reduce the adaptability needed for career changes later in life.
Skill development. Modern apprenticeships demonstrably develop Layers  and  of the com-

petence stack (domain knowledge and skill). e evidence for Layers – is suggestive but less
systematic. e structured progression from novice to journeyman, with increasing responsibility
and decreasing supervision, is consistent with the judgment development model from L-. e
workplace setting provides the “high-validity, high-feedback environment” that Kahneman and
Klein () identified as necessary for developing expert intuition. Aer-action reviews, common
in some apprenticeship traditions, develop metacognition (L-).



. competency -ba sed educat ion (cbe ) 

e Swiss apprenticeship system deserves particular attention because it achieves outcomes that
the alternative education movement aspires to: the majority of Swiss youth (roughly –) enter
apprenticeships aer compulsory schooling, yet Switzerland consistently ranks among the top
countries in both economic competitiveness and quality of life. e Swiss system is distinguished
by its prestige — apprenticeships are not a “fallback” option but a legitimate and respected pathway.
Master craspeople are held in high social regard. e system includes “maturity” pathways that
allow apprenticeship graduates to enter universities, maintaining permeability between vocational
and academic tracks. e Swiss model demonstrates that learning-through-practice at scale is
possible — but it requires enormous institutional infrastructure (employer participation, standard-
ized training frameworks, vocational school curricula, examination boards) that does not transfer
easily to other contexts.

e key limitation of the apprenticeship model for general education is domain specificity.
An electrician’s apprenticeship develops excellent electrical knowledge, skill, and judgment but
does not develop general literacy, numeracy, civic understanding, or the broad knowledge base
that Applied Pedagogy’s curriculum aims to provide. Apprenticeship is a powerful model for
occupational training; its application to general education requires the kind of abstraction that
Collins, Brown, and Newman attempted with cognitive apprenticeship.

. competency -ba sed educat ion (cbe )

Competency-based education replaces seat-time requirements with demonstrations of mastery.
Students advance when they can show they have learned something, not when the calendar says
it is time. e concept is theoretically well-motivated: it respects individual pacing, aligns with
mastery learning research (Bloom, ), and connects to the criterion-referenced assessment
model that L- found dominant in effective training contexts.
CBE in medical education has the strongest evidence base. e competency-based medical

education (CBME) movement, growing since the s, has restructured medical training around
defined competencies (observable abilities) rather than time-based rotations. Harden () and
Mørcke, Dornan, and Eika () traced the theoretical development. e evidence suggests that
CBME produces graduates who are at least as competent as traditionally trained physicians, with
the additional benefit of more reliable identification of struggling learners (who can no longer hide
behind seat-time completion).

CBE in K-12 education has a much thinner evidence base. Evans, Landl, and ompson ()
conducted a systematic review of K- CBE implementation and outcomes research from  to
 and found very few rigorous studies. Most of the literature was descriptive — documenting
how schools implemented CBE rather than measuring its effects. e handful of outcome studies
showed mixed results, with some positive effects on student engagement and self-regulation but
no consistent effects on academic achievement.

Sturgis and Casey () developed the iNACOL (now Aurora Institute) quality principles for
K- CBE, identifying key design features: transparent learning objectives, students advancing
upon demonstrated mastery, flexible pacing, multiple means of assessment, and personalized learn-
ing supports. ese principles align well with SDT (transparent objectives support competence;
flexible pacing supports autonomy) and with the assessment evidence from L- (criterion-
referenced over norm-referenced; mastery over seat-time). But principles are not evidence — the
implementation challenges (reliable competency assessment at scale, managing flexible pacing
within institutional constraints, training teachers for a fundamentally different role) are substantial
and underresearched.



. cbe : the implementat ion problem 

e most honest assessment of K- CBE is that it is an evidence-informed design that has not
yet been empirically validated. e theoretical case is strong — mastery learning works, criterion-
referenced assessment works, flexible pacing respects individual differences. But the practical
implementation at scale remains an open problem, and the outcome evidence is preliminary at
best.

. cbe : the implementat ion problem

e gap between CBE’s theoretical appeal and its practical implementation deserves careful atten-
tion because it illustrates a broader lesson about educational innovation. e theory is compelling:
define what students need to be able to do, assess whether they can do it, let them advance when
they demonstrate mastery, and provide support when they cannot. Every element of this design has
evidence behind it. Mastery learning works (Bloom, ; Kulik et al., ). Criterion-referenced
assessment works (L-). Flexible pacing respects individual differences. Specific learning ob-
jectives support autonomy by making expectations transparent (L-).

But implementation confronts formidable barriers. First, reliable competency assessment at scale
is difficult and expensive. For well-structured domains (mathematics, coding, specific technical
skills), competency can be assessed with reasonable reliability. For ill-structured domains (writing,
ethical reasoning, creative problem-solving), competency assessment requires trained human
judgment — which is slow, expensive, and inevitably variable. Second, flexible pacing within
institutional constraints is logistically complex. If some students take three months to master
a unit while others take three weeks, classroom organization, staffing, and scheduling become
enormously complicated. ird, the teacher’s role in a CBE system is fundamentally different from
the conventional role: teachers become facilitators, diagnosticians, and coaches rather than lecturers.
is requires significant retraining — and many teachers resist the change, not because they are
lazy but because the conventional role is what they were trained for and what the institutional
environment rewards.

e most mature K- CBE implementations — such as the Lindsay Unified School District
in California, which converted district-wide to a competency-based model — report improved
student engagement and reduced behavioral problems but have not published rigorous outcome
data comparing their students to non-CBE students. is is frustrating but typical: the schools
that are innovating are too busy innovating to conduct controlled research, and the researchers
who could conduct the research lack access to the schools.

. m icroschool s and learn ing pods

Microschools — very small schools, typically serving  or fewer students — and learning pods
(small groups of families sharing educational resources) emerged as a significant phenomenon
during the COVID- pandemic. Companies like Prenda, Acton Academy, and KaiPod Learning
have attempted to formalize the model.

e evidence base for microschools is essentially nonexistent. is is an intervention that is less
than five years old in its current form, and no rigorous outcome studies have been published. e
theoretical appeal is clear: small group sizes allow individualized attention, mixed-age grouping
supports peer learning, and the intimate setting may support relatedness and psychological safety.
But these are hypotheses, not findings.



Part IV

FOUNDAT ION S AND METHODS



6THE PH I LO SO PH I CA L FOUNDAT ION S : WHAT A LT E RNAT I V E S A R E
R EA L L Y ARGU ING

Before addressing the evidence problem directly, it is worth naming the philosophical dispute that
underlies all of alternative education. e debate is not fundamentally about methods — it is about
the purpose of education and the nature of childhood.

. two compet ing v i s ions

One vision, which dominates conventional schooling, holds that children are incomplete adults
who need to be systematically prepared for adult life. Education is the process of equipping them
with the knowledge, skills, and dispositions they will need. e curriculum is designed by adults
who know (or claim to know) what children need to learn. Assessment measures whether the
preparation has been adequate. e child’s role is to participate, with more or less enthusiasm, in a
process designed for their benefit. is vision has deep roots — it draws on Locke’s tabula rasa, on
the Enlightenment ideal of rational development, and on the th-century institutionalization of
childhood as a period of preparation.

e alternative vision, in its strongest form, holds that children are complete human beings
whose interests, curiosity, and developmental trajectories should be respected on their own terms.
Education is not preparation for future life but engagement with present life. e child is not
an empty vessel to be filled but an agent whose learning unfolds naturally when conditions are
supportive. e adult’s role is to provide a rich environment, answer questions, offer resources, and
step back. is vision draws on Rousseau’s Emile, on Dewey’s progressive pragmatism, on Neill’s
therapeutic radicalism, on Holt’s observation that schools teach children to fail, and on Gray’s
evolutionary argument that self-directed play is the biologically natural mode of learning.

Most alternative education models exist somewhere between these extremes. Montessori, for
example, is structured and purposeful but respects the child’s autonomy within the structure.
Classical education is highly structured and adult-directed but operates outside the conventional
school system. CBE accepts adult-defined outcomes but allows the learner to control the pace and
path. e continuum matters because the evidence may support different positions for different
elements: perhaps adult-defined learning objectives with child-directed pacing, or adult-structured
environments with child-chosen activities within those environments.

. the ev idence problem as a ph i lo soph ical problem

e reason the evidence is so thin is partly a philosophical problem. Advocates of conventional
schooling point to the evidence gap as a reason to distrust alternatives: “ere’s no evidence that it
works, so why risk your child’s education?” Advocates of alternatives point to the evidence gap
as reflecting the biases of a research establishment that defines success in terms of conventional
outcomes: “You’re measuring the wrong things — of course unschooling looks bad if you measure
it with standardized tests, which is exactly what unschooling rejects.”

Both arguments have some validity. It is true that the absence of evidence shouldmake us cautious
about claims of effectiveness. It is also true that measuring alternatives using the assessment tools





. the ev idence problem as a ph i lo soph ical problem 

of conventional schooling may systematically undervalue what alternatives claim to produce.
e resolution requires measurement tools that capture the full range of outcomes that both
conventional and alternative education claim to develop — academic knowledge, yes, but also
intrinsic motivation, self-regulation, creativity, judgment, metacognition, and character. Until
such tools are routinely deployed, the evidence will remain partial and the debate will remain
ideological.



7THE S E L ECT ION B I A S P ROB L EM : WHY THE EV ID ENCE I S SO HARD
TO GET

. the fundamental challenge

Every domain of alternative education shares a common methodological problem: families that
choose alternatives are systematically different from families that do not. ey tend to be more
educated, more affluent, more intentional about parenting, and more involved in their children’s
lives. Any observed difference between alternative and conventional education outcomes could be
driven by these family characteristics rather than by the educational model.

is is not a problem that can be solved by statistical controls. You can match families on
income, education, and family structure, but you cannot match on the unmeasured characteristics
that drove the choice in the first place: motivation, educational philosophy, time investment,
intellectual environment, and the accumulated effect of thousands of parenting decisions. ese
unmeasured variables are almost certainly the dominant factors in child outcomes, which means
that observational studies — no matter how sophisticated — will be systematically biased.

. re s earch des igns that could help

Several research designs could partially address the selection bias problem:
Lottery-based studies. When admission to an alternative school is determined by lottery (as in

Lillard & Else-Quest, ), the lottery creates a quasi-random assignment. Families who win the
lottery and families who lose are, on average, similar on all characteristics — because the lottery
was random. e limitation is that all families entered the lottery, so the comparison is among
self-selected families, not between self-selected and general population families. is design is
the most promising approach currently available and should be used wherever lottery admission
exists.
Regression discontinuity designs. When admission to alternative programs uses a score or

ranking (such as a waitlist position), researchers can compare families just above and just below
the admission threshold. ese families are nearly identical in their observed characteristics, and
the small difference in score is effectively random. is design has not been applied to alternative
education but could be where waitlists exist.

Natural experiments. Policy changes that make alternative education more or less accessible in
some jurisdictions but not others create natural experiments. For example, a state that suddenly
deregulates homeschooling creates an increase in homeschooling that is partially driven by policy
(not just by family characteristics), allowing researchers to estimate the effect of increased home-
schooling access on outcomes. is approach has been used in school choice research but not, to
my knowledge, in alternative education research.
Propensity score matching. While not solving the fundamental problem of unmeasured con-

founders, propensity score matching represents a significant improvement over raw comparisons.
Researchers model the probability that a family would choose alternative education based on
observable characteristics and then compare outcomes between alternative and conventional
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families with similar propensity scores. e uncontrolled confounders remain, but the comparison
is substantially more credible than unmatched designs.

Longitudinal cohort studies. Following a large cohort of children — some in alternative settings,
some in conventional settings — over many years, with rich measurement of family characteristics,
educational experiences, and outcomes, would provide the most comprehensive evidence base.
is design is expensive and slow but would allow researchers to track trajectories rather than
snapshots, distinguish between different types of alternative education, and measure the broad
range of outcomes (not just test scores) that alternative education proponents claim to address.

None of these designs is perfect. e fundamental problem — that families choose their chil-
dren’s education, and that choice reflects unmeasured family characteristics — cannot be fully
eliminated. But the current state of alternative education research, which relies almost exclusively
on convenience samples without comparison groups, represents the weakest possible evidence
base. Any of the designs above would represent a dramatic improvement.



Part V

S YNTHE S I S



8THE COMPET ENCE S TACK ANALY S I S : HOW ALT ERNAT I V E S FAR E

Evaluated against the five layers of the competence stack defined in COMPETENCE-TARGET.md,
alternative education models present a distinctive and revealing pattern.

. layer  : doma in knowledge

Homeschooling (structured): Likely adequate or superior, based on the Martin-Chang et al. ()
finding and the general trend of standardized test scores in volunteer samples. e individualized
pacing and one-on-one instruction of structured homeschooling may be particularly effective for
knowledge acquisition, though the evidence is confounded by selection.
Homeschooling (unstructured/unschooling): Likely uneven. Martin-Chang et al. found sig-

nificantly lower scores for unstructured approaches. Gray and Riley’s () adult unschoolers
reported some academic gaps, particularly in mathematics. e child-directed approach may
produce deep knowledge in areas of interest and thin knowledge elsewhere.
Montessori: Evidence suggests at least comparable knowledge acquisition, with some studies

showing advantages in early math and literacy. e sensorial approach to mathematics and the
phonics-embedded literacy approach have theoretical support.
Democratic schools: Unknown. No comparative data on academic knowledge acquisition.
Apprenticeship: Strong in the specific occupational domain. Weak in domains outside the

apprenticeship scope.
CBE: eoretically strong — the mastery model should ensure knowledge acquisition. Empiri-

cally undemonstrated at scale in K-.

. layer  : sk i l l

e alternative models vary in their attention to deliberate practice and skill development. Struc-
tured homeschooling and Montessori provide regular practice opportunities. Apprenticeship is
inherently practice-based. Unschooling and democratic schools leave practice to the student’s
initiative, which may produce deep skill in areas of interest but thin skill elsewhere.

. layer  : j udgment

is is where alternative models may have their most interesting potential. Several features com-
mon to alternatives — exposure to real-world problems (apprenticeship, homeschooling field
experiences), mixed-age interaction (Montessori, democratic schools, unschooling), and reduced
shielding from consequences (democratic school self-governance) — are theoretically aligned
with judgment development. Apprenticeship, in particular, provides the “varied, consequential,
and ambiguous situations” that L- identified as necessary for judgment. But the evidence for
differential judgment development in alternative settings is nonexistent.





. layer  : metacogn it ion 

. layer  : metacogn it ion

Montessori’s self-directed work and self-correcting materials may support metacognitive devel-
opment — the Lillard studies found advantages in executive function, which is closely related to
metacognition. Unschooling, by placing responsibility for learning entirely on the child, may de-
mandmetacognitive engagement. Democratic schools, by requiring students tomake consequential
decisions about their own education, may develop metacognitive awareness. Apprenticeship’s pro-
gression from supervised to independent work requires increasingly sophisticated self-monitoring.
But in every case, the “may” is doing the heavy liing. e evidence does not exist.

. the cros s - cutt ing pattern

A pattern emerges from this analysis: conventional schooling likely addresses Layers  and 
(knowledge and skill) more reliably than most alternatives, precisely because it has institutional
structures designed for knowledge delivery and skill assessment. But it may undermine Layers –
(judgment, metacognition, character) through the very mechanisms that make Layers – reliable:
extrinsic rewards that substitute compliance for intrinsic engagement, standardized assessments
that prioritize recall over judgment, institutional cultures that punish honest uncertainty, and
controlled environments that deny students the consequential decision-making that judgment
requires.

e alternative education models, conversely, may create better conditions for Layers –
— through self-direction, consequential decision-making, error tolerance, and the absence of
performance pressure — while providing less reliable delivery of Layers – content. If this
characterization is accurate, the implication is clear: the optimal educational design would combine
the knowledge delivery reliability of structured instruction with the upper-layer development
conditions of alternative environments. is is not a new insight — it is essentially what the
expertise-adaptive model from L- prescribes, and what Montessori education attempts to
embody. But the alternative education literature helps clarify why the combination matters and
which environmental features are doing the upper-layer work.

. layer  : character and d i s po s i t ion

is is perhaps the most interesting layer for alternative education. Many alternatives explicitly pri-
oritize the environmental conditions that L- and L- identified as necessary for developing
intellectual honesty, tolerance for uncertainty, and epistemic courage:

• Absence of extrinsic rewards (Montessori, democratic schools, unschooling) removes the
performance pressure that SDT research shows undermines intrinsic motivation and au-
thentic engagement.

• Treatment of error as information (Montessori’s self-correcting materials, apprenticeship’s
feedback loops) creates the psychological safety that Edmondson () found necessary
for learning.

• Democratic governance (Sudbury, Summerhill) may develop civic character and responsi-
bility — though it may also develop free-rider behavior in some students.

• Real consequences (apprenticeship, democratic school self-governance) provide the con-
sequentiality that training science (L-) found essential for serious learning.



. layer  : character and d i s po s i t ion 

e alternative education movement’s strongest philosophical contribution may be its insistence
on attending to Layer  — the character and dispositional outcomes that conventional schooling
largely ignores or actively undermines. Whether this philosophical commitment translates to
measurable outcomes is unknown.



9THE ID EOLOGY PROB L EM : WHY THE EV ID ENCE I S SO BAD

Before turning to what Applied Pedagogy can extract from this evidence-poor domain, it is worth
asking why the evidence is so poor. e answer is not simply that the research is difficult (though
it is). e answer is that alternative education has been, from the beginning, more a matter of
ideology than of evidence — on all sides.

. the advocacy problem

e most prolific researchers in the homeschooling field are themselves homeschooling advocates.
Brian Ray founded the National Home Education Research Institute (NHERI), which is simul-
taneously a research organization and an advocacy organization. NHERI’s stated mission includes
“educating the public” about homeschooling — a framing that suggests a conclusion reached
before the research is conducted. e Home School Legal Defense Association (HSLDA), the
most powerful homeschooling advocacy organization, has funded and promoted research that
consistently reports positive outcomes while downplaying methodological limitations. is does
not mean their findings are fabricated — but it means the research agenda, the framing of results,
and the interpretation of ambiguities are systematically oriented toward positive conclusions.

Brewer and Lubienski () argued that the homeschooling research community exhibits
characteristics of “captured” research — where the researchers are too closely aligned with the
movement they study tomaintain critical distance.ey note thatmany homeschooling researchers
are themselves homeschooling parents, that the primary venues for homeschooling research are
sympathetic journals and conferences, and that critical studies are relatively rare. is pattern is
not unique to homeschooling — similar dynamics affect educational technology research (where
vendors fund studies of their own products) and conventional schooling research (where studies
of public schools are oen funded by school districts or teachers’ unions). But the alternative
education field is particularly susceptible because the community is small, the researchers are oen
participants, and the political stakes are high.

. the counter - ideology problem

e critics of alternative education are not immune to ideology either. e educational establish-
ment— school boards, teachers’ unions, education schools—has institutional interests inmaintain-
ing the conventional schooling model. Research funded by or conducted within these institutions
may be predisposed to find fault with alternatives. e Ofsted inspection of Summerhill, which
nearly closed the school, was conducted using a framework designed for conventional schools
— a choice that reflects assumptions about what counts as educational success. e frequent in-
vocation of “socialization” concerns about homeschooling may reflect genuine developmental
worries or may reflect the assumption that the specific form of socialization provided by schools
(age-segregated, compulsory, institutionally structured) is the only legitimate form.

e result is a research landscape where both sides are talking past each other. Advocates cite
Ray’s studies as evidence that homeschooling works; critics cite the methodological limitations
as evidence that we don’t know whether it works. Neither side is entirely wrong, and neither is





. the fund ing problem 

entirely right. What is missing is a disinterested research community willing to ask the question
honestly and design studies capable of answering it.

. the fund ing problem

Rigorous research on alternative education would be expensive. Longitudinal cohort studies,
lottery-based designs, and large-scale natural experiments all require significant funding. But who
would fund them? Government funding agencies have historically focused on improving con-
ventional schools, not on evaluating alternatives. Foundations with education portfolios typically
have their own ideological commitments (either pro-reform or pro-traditional-schooling). e
alternative education community lacks the resources to fund large-scale research. And the conven-
tional education establishment has limited incentive to fund research that might demonstrate the
effectiveness of its competitors.

is funding gap explains much of the evidence poverty. It is not that rigorous research designs
are impossible — it is that nobody with the resources to conduct them has sufficient incentive
to do so. is is a market failure in educational research, and it will not resolve itself. Filling the
evidence gaps in alternative education will require either a foundation willing to fund disinterested
research or a government agency willing to include alternative models in its evaluation portfolio.



10WHAT AP P L I ED P EDAGOGY CAN U S E

Despite the devastating evidence gaps documented in this investigation, several design principles
emerge with enough theoretical grounding and suggestive evidence to inform Applied Pedagogy’s
curriculum design:

.  . the method matter s more than the sett ing

e Martin-Chang et al. () finding — that structured homeschooling outperformed con-
ventional schooling while unstructured homeschooling underperformed it — suggests that what
happens in the educational setting matters more than where it happens. is aligns with the L-
finding that instructional approach should be adapted to learner expertise: novices benefit from
structure, intermediates from guided inquiry, and advanced learners from independence. e
implication for Applied Pedagogy is that the home-vs-school binary is less important than the
quality of the instructional design, wherever it occurs.

.  . the monte s sor i pr inc i p l e s are worth adopt ing ( even w ithout
monte s sor i school s )

Several Montessori principles have both theoretical support from cognitive science and suggestive
empirical evidence:

• Absence of extrinsic rewards. Strongly supported by SDT and the undermining effect
(L-).

• Extendedwork periods. Supported by flow research and the cognitive costs of task-switching.
• Self-chosen work within a prepared environment. Balances autonomy support (SDT) with

scaffolding (CLT).
• Mixed-age grouping. Supported by peer learning research and Gray’s cross-cultural evi-

dence.
• Self-correcting materials. Provides immediate feedback without evaluative judgment (L-

).

ese principles can be adopted in any educational setting — they do not require a formal
Montessori school.

.  . apprent ice sh i p pr inc i p le s should inform curr iculum des ign

e cognitive apprenticeship framework (Collins, Brown & Newman, ) provides a practically
applicable model for making expert thinking visible, scaffolding novice learning, and gradually
fading support as competence develops. e L- finding that instruction should progress from
explicit to guided to independent aligns closely with the apprenticeship model’s progression from
modeling to coaching to fading. Applied Pedagogy should adopt this progression explicitly.


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.  . cr i ter ion -referenced as s e s sment i s the ev idence -ba sed de -
fault

e convergence of CBE, training science (L-), mastery learning research, and assessment
evidence (L-) all point in the same direction: assess against defined standards, not against
other learners. Allow flexible time to mastery where possible. Use assessment diagnostically, not
punitively. is is one of the strongest cross-cutting findings of the entire research lab.

.  . env ironmental de s ign precede s curr iculum des ign

Alternative education models, whatever their evidence limitations, share an insight that the re-
search consistently supports: the learning environment — its reward structures, social norms,
error tolerance, and power dynamics — is a first-order determinant of learning outcomes. e
convergence of L- (SDT), L- (assessment), L- (competence formation), and L-
(training science) all point to the same conclusion: design the environment before the curriculum.
Get the extrinsic rewards, the error tolerance, the feedback loops, and the psychological safety
right first. Content optimization is secondary to environmental design.

.  . rad ical uncerta inty demands ep i s tem ic humi l i ty

e alternative education domain teaches an uncomfortable lesson: we are building educational
institutions for millions of children based on remarkably little evidence. Conventional schooling
has more evidence behind it than the alternatives — but “more” is relative. e grammar of
schooling (Tyack & Cuban, ) was not designed based on evidence of effectiveness; it was
designed based on the institutional needs of th-century industrialization. e alternatives were
not designed based on evidence either; they were designed based on philosophical commitments
and parental intuition. Applied Pedagogy’s distinctive contribution should be designing from
evidence — and being transparent about where that evidence runs out.



11CLO S ING A S S E S SMENT : CONF ID ENCE L EVE L S

For each major domain investigated, here is the confidence level in our current knowledge:
Homeschooling academic outcomes: Low confidence. e positive findings are confounded

by selection bias. e one rigorous study (Martin-Chang et al., ) suggests that structured
approaches may be effective, but the sample is too small to generalize.
Homeschooling long-term outcomes: Very low confidence. A handful of small studies with

severe selection bias.
Unschooling outcomes: Essentially no confidence. Two self-selected surveys are the entire

evidence base.
Democratic school outcomes: No confidence. Alumni surveys are the only data source.
Montessori outcomes: Moderate confidence. e lottery study (Lillard & Else-Quest, )

and longitudinal study (Lillard et al., ) provide genuine evidence for early childhood benefits.
Evidence for Montessori beyond elementary school is very thin.

Waldorf outcomes: Very low confidence. Minimal research, substantial selection bias concerns.
Forest school outcomes: Low confidence. Growing evidence base but methodological limi-

tations.
Apprenticeship outcomes (modern systems): Moderate confidence for employment outcomes.

Strong evidence for rapid skill development. Concerning evidence for long-term adaptability
(Hanushek et al., ).

CBE in K-12: Low confidence. Strong theoretical case, minimal empirical validation.
Microschools: No confidence. Too new for any evidence to have accumulated.
e overall picture is stark. e alternative education domain is characterized by a handful of

moderately confident findings surrounded by a vast landscape of ignorance. Millions of families
are making choices with enormous consequences for their children’s lives based on philosophical
conviction, personal experience, and anecdote rather than evidence. is is not a criticism of those
families — they are working with the evidence available to them. It is a criticism of the research
community, the funding agencies, and the educational establishment for failing to generate the
evidence that these families and their children deserve.

. what we can say with some conf idence

Despite the evidence poverty, a few findings emerge with at least moderate confidence when the
alternative education evidence is read against the broader learning science base from the rest of
the research lab:

. Methodmattersmore than setting.eMartin-Chang finding, combinedwith the expertise-
adaptive evidence from L-, suggests that the quality of instruction matters more than
whether it occurs in a home, a school, a forest, or a Sudbury Valley meeting room. A well-
designed curriculum with explicit instruction, scaffolded practice, and gradual release of
responsibility can work in any setting. A poorly designed approach — or no approach at all
— will underperform regardless of setting.





. what we can say with some conf idence 

. Extrinsic rewards reliably harm intrinsic motivation. is is the alternative education
principle with the strongest evidence from outside the alternative education literature. SDT
research (L-), the undermining effect meta-analyses, the assessment paradox (L-
), and the Montessori evidence all converge: grades, prizes, and competitive rankings
undermine the intrinsic motivation that drives deep learning.

. Montessori principles have genuine evidence behind them. Not Montessori as a brand, but
the specific principles: absence of extrinsic rewards, extended work periods, self-chosen
work within a prepared environment, self-correcting materials, and mixed-age grouping.
ese principles are independently supported by cognitive science research and by the
Montessori-specific evidence from Lillard and others.

. Novice learners need structure. e theoretical case for unschooling encounters the empir-
ical reality of cognitive load theory: novice learners lack the schemas needed for effective
self-directed exploration. Structure first, freedom earned — not the reverse.

. Environmental design is a first-order intervention.e convergence of L-, L-, L-
, L-, and the alternative education philosophy all point to the learning environment
— its psychological safety, error tolerance, feedback loops, and reward structures — as a
primary determinant of learning outcomes. is is the alternative education movement’s
most important insight, and it is well-supported by rigorous research from outside the
movement.

. The alternative education research community has failed its constituents. Millions of
families making high-stakes educational choices deserve better than advocacy research,
customer satisfaction surveys, and volunteer samples without comparison groups. e
research infrastructure for studying alternative education is inadequate, and improving it
should be a priority for any funding agency serious about education.

e most honest summary of what this investigation found is this: We don’t know whether
most alternative education models work, for whom, or under what conditions. The evidence
that does exist suggests that methodmatters more than setting, that structure helps novices, that
Montessori principles have empirical support, and that the environmental design principles
championed by alternative education advocates are well-grounded in cognitive science — even
if the specific models that embody those principles have not been adequately studied.

Applied Pedagogy operates in this landscape of radical uncertainty. Its response should be
twofold: adopt the evidence-based principles that emerge from across the alternative and conven-
tional education literatures, and invest in the research designs that could begin to fill the gaps. e
families who have opted out of conventional schooling — including the PI’s own — deserve better
than ideology from either side. ey deserve evidence.

Dissertation complete. Word count: approximately 22,000 words.
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