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Personalized learning (Pl ) is spotlighted as a way to 
transform K- 12 educational systems. PL customizes 
learning pace, instructional methods, and learning 
content to individual students. As much as Pl sounds 
promising and complex, little guidance Is available to 
educators and policymakers about how to effectively 
design PL Five essential features are identified 
through a literature review: (1) personalized learning 
plan, (2) project- or problem-based learning, (3) com
petency-based student progress, (4) criterion-refer
ence<! assessment for ensuring student leaming, and 
(5) multi-year mentoring of students by a 'teacher. This 
article discusses the educational benefits and design 
principles of each feature . 

Introduction 
If we can personalize leaming for individual srudents, 
the individual's highest potential is more likely to be 
reached, whether rich or poor, whether intellectually 
advanced or behind, whether interested in math or music, 
or whether a student's pa:rents are well or [X>Orly educated. 
The importance of personalized leaming (PL) has been 
widely recognized (Collins & Halverson, 2009; B. 
McCombs, 2008; Miliband, 2006; DECO, 2006; Reigeluth 
& Karnopp, 2013; Software & Information Industry 
Association, 2010; U.S. Department of Education, 2010, 
n.d.). PL has been adopted as a goal for educational 
refoon in the U.K. (Department for Education and Skills, 
20Ma), and recently, it has been selected as the top prior
ity for the Obama administration's Race to the Top District 
competition (U.s. Department of Education, 201 2). 
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Why has Pl received SO much attention? In the indus
trial age, when manual labor was the predominant form of 
work. we needed an educational system that focused.on 
sorting-----separating the laborers from the managers and 
professional 'people (Colli ns & Halverson, 2009; 
Reigeluth, 1987, 1999; Reigeluth & Karnopp, 2013). EvelY 
student was given an equal amount of time to learn, the 
academic needs of those who fai led to master the content 
were ignored, and all students were forced to move on 
regardless of their mastery. This educational system was 
designed to fail some students (Bloom, 1968; Carroll, 
1963; Reigeluth, 1987; Reigeluth & Karnopp, 2013). Now 
that knowledge work has become the predominant loon 
of work, the educational system must be transfonned to 
meet the diverse needs of individual students and their 
cOmmunities (Collins & Halverson, 2009; Friedman, 
2006; Reigeluth & Karnopp, 2013; Toffler, 1984). 
Therefore, we need an educational system that is leaming
,focused instead of sorting-focused, and learner-centered 
instead of tead1er<entered (lambert & M<£ombs, 1998; 
McCombs, 2007; McCombs & Whisler, 1997). 

Despite the increasing interest in Pl,. it is diffirult to 
operationalize, and little guidance is available to educa
tors arld policymakers about how to effectively design PL 
lhis article describes essential features of PL as well as 
each feature's educational benefits and design principles. 

Definition of PL 
The 201 0 National Education Technology ·P.lan explains 

different levels of personalization: (l) individualization
adjusting the pace to individual learners so that everyone 
can reach mastery; (2) differentiation- adjusting instruc
tional methods .to individual student characteristics; and 
(3) personalization----individua!ization and differentiation, 
plus tailoring different leaming objed:ives or con~ to 
individual student interests (U.S. Department.of Education, 
201 0). Table 1 summarizes definitions of the three levels 
of personalization. 

five Essential ""alUres 
Based on the definition and an extensive literature 

review, the following five essential features are herein 
identified as a design framework for PL: 

(1) Personalized learning plan (PLP); 
(2) Project- or problem-based learning (PBl); 
(3) Competency-based student progress (CBSP) rather 

than conventional time-based progress; 
(4) Criterion-referenced assessment (CRA) for ensuring 

student learning; and 
(5) Multi-year mentoring (MYM) of students by a 

teacher. 
In this framework, each student has a mentor for 

several years, who prepares the student's PLP together 
with other stakeholders, such as parents, community 
mem~, and external mentor. The PLP includes selecting 
a project to wol'k on, depending on the student's needs 
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Table 1. Definitions of individualization. differentiation. 
and personalization. 

CusIomizaUon 

learning instructional looming 
pace methodl content 

lndividualizaOOrl .f 

Differentiation .f 

Personalization .f .f .f 

and interests, and the student learns the related academic 
content. while periorming the project (PBl). As 500n as 
the student demonstrates mastery .through ongoing 
assessment, the student moves onto the next topic. I will 
discuss each feature in detail. 

1. Personalized learning Plan (PLP) 
A PlP refers to a customized instructional plan that 

takes into account individual differences or needs, such as 
career goals, characteristics, interests, and academic 
mastery. This includes ·the notions of individualization, 
differentiatioil.,·and personalization. Preparing and imple
menting PlPs a llows for adjusting the pace to individual 
learners, customizing instructional methods to individual 
learner characteristics, and having different learning goals 
tailored to individual learners' interests. 

Having PlPs requires assessment of students' various 
needs and makes leaming more effective and motiva
tional, as it is customized to individual needs and requires 
learners to be actively involved in their own learning 
process. In the process of preparing a Plp, learners can 
(a) actively shape their own learning processes and de
velop metacognitive skills_ as they reflect on their interests, 
career goals, characteristics, and mastely levels; (b) set 
goals; and (c) monitor their progress (American Psycho
logical Association Presidential Task Force on Psycho
logy in Education, 1993; Bransford, Brown, & Cocking, 
2000; Software & Information Industry Association, 
201 0). The PlPs allow learning to be personally rele
vant, interesting, appropriate to the leamers' capabili
ties, and · respectful of individual differences, which 
make learning effective and motivational (American 
Psychological Association Presidential Task Force on 
Psychology in Education, 1993; Bransford et al., 2000). 

There are some recent efforts to prepare and implement 
personalized learning plans in K~12 . The most Widely 
known project is the New York City (NYQ Department 
of EducatiOn's Innovation Zone (iZone). Encouraged by 
the positive results from some pilot programs for personal
ized learni ng, the Department of Education decided to 
expand their personalized learning app~ch to hundreds 
of schools within three years (lake & Gross, 2011 ). One 
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of the five core prinCiples of iZone is creating personal
ized learning plans. These learning plans help accom
modate diverse needs of individual students and cus
tomize learnjng pace, instructional methods,._ and 
curriculum (lake & Gross, 2011 ). Unfortunately, no 
empirical studies or reports are currently available that 
examine the effects of different aspects of iZone's person
aljzed learning plans, although several research studies are 
bcing cooducted (NYC Department of Education, 2013) . 

Design Principles 
Reigeluth et a/. (2008) provide specific guidelines 

for preparing a personalized learning plan. First, rclevant 
student data should be collected, such as career goals, 
interests, characteristics, and mastery levels. Based on the 
data, the teacher, students, pa.rents, and other adviSOry 
members should select long-term goals, short-term goals 
for. topics or academic standards, projects as vehides to 
learn those topics or standards, teams to be involved in 
earn project, and each student's roles and responsibilities 
in each project. After that. a contract should be developed 
that specmes all of the above in detai l. lhe contract is 
developed to be explicit about one's learning goals and 
process, to make the goals more measurable and attain
able, and to be able to track one's progresS. By no means 
is the contract set in stone. Flexibility is important. The 
contract can be renewed or revised based on the student's 
goals and progress. 

2. Project- or Problem-Based Learning (PUL) 
PBl refers to any learner-centered instructional 

method that engages learners in an authentic, complex, 
ill-structured, and open-ended learning challenge, in
cluding problern-based learning (Barrows & Tamblyn, 
1980; Hmelo-Silver, 2004; Savery, 2006), project-based 
learning (Bell, 201 0; Blumenfeld et ai., 1991), and similar 
methods, such as inquiry-based learning (Edelson, 1999), 
discovery learning (Bruner, 1961), and case-based 
learning (Kolodner, 1993). 

Educational leaders and the U.S. Department of 
Education have recommended PBl as an effective way to 
customize instruction to individual learners (Software & 
Information Industry Association, 2010; U.s. Department 
of Education, 2010). PBl is appropriate for Pl, because it 
allows learners to select learning content that they are 
interested in, to choose preferred methods to learn, and to 
advance at paces that they are comfortable with, covering 
all three levels of personalization. 

PBl presents several educational benefits. P8l can be 
effective and motivating because it engages learners in a 
way that is personally relevant, interesting, appropriate 
to the competency level, and comparable to real-'WOrld sit
uations, as in the APA principles (American_ Psychological 
Association Presidential Task Force on Psychology in 
Education, 1993) with appropriate guidance (Cindy, 
Duncan, & Clark, 2007; Kirschner, Sweller, & Clark, 2006; 

13 



Reigeluth, 2012). 
Empirical research on PBl suggests that PBl is effective 

for certain types of learning or assessment levels, includ
ing long-term retention, principle understanding, and 
applying concepts and principles. However, traditional 
methods are known to be more effective for short-tenn 
retention and ronceptual learning (Gijbels, Dochy, Van 
den Bossche, & Segers, 2005; Strobel & Van Barneveld, 
2009; Walker & Leary, 2009). This imbalance in learning 
effectiveness can be addressed through customized in
structional support overlaid onto PSl (Reigeiuth, 2012). 
Actually, instructional support is crucial . in making PSl 
effective (Hmela-Silver, Duncan, & Clark. 2007; Kirschner 
et aI., 2006; Simons & Klein, 2007). Kirschner et aI. (2006) 
argue that providing minimal gUidance in some leamer
centered instructional approaches ignores how human 
cognitive ardlitecture works, and therefore makes the 
approaches ineffective and inefficient 

In addrnon, the learning process of PBL helps the learn
ers to develop critical-thinking, problem-solving, and 
oeative-thinking skills while solving comp&ex problems or 
creating artifacts and to hone collaboration and communi
cation skills while collaboratively performing projects (Bell, 
2010; Ouch, Grah, & Allen, 2001; Hmelo-Silver, 2004; 
jonassen, 2000, 2004; Savery, 2006; ~dag & Feman 
~, 2(09). Also, learners can develop meta-rognilive 
skills while planning their own learning process, monitor
ing progress, and reflecting on wnat they have learned and 
their learning strategies (Gijbels et al., 2005; Hmelo-Silver, 
2004; Savery & DUffy, 1996). As they take owner>hip, an 
active role, and responsibility in their learning process, they 
become more motivated and self-<lirected (Barrows, 1986; 
Blumenfeld et aL, 1991 ; Gijbels et a)., 2005; Hrnelo-Silvef, 
2004; Savery & Duffy, 1996; TOfp & Sage, 2002). 

Design Principles 
Many variations of PSt exist and have been researched 

(Hung. 2011), but educational researchers share a com
mon understanding of how PSL should be designed and 
irnplemented to realize the multiple leaming outcomes 
that have been claimed. The problem or inquiry should 
be complex, ill~, open-ended. cross-disciplinary, 
appropriate to the learners' abilities, personally-relevant 
and interesting. valued in the real world, and grounded 
in the content domain to be leamed (Barrows, 1986; 
Blumenfeld et a/. , 1991; Hmelo-Sitver, 2004; Jonassen. 
2000; Savery, 2006). 

The PBL process should be collaborative (Hmelo-Silver, 
2004; Nelson, 1999; Savery, 2006), provide appropriate 
instructional and non-instructional guidance (Hmela
Silver et aI., 2007; Kirschner el aJ., 2006; Reigeluth, 2012; 
Simons & Klein, 2007), and provide an opportunity for 
self and peer assessment and reflection (Barrows, 1986; 
Hmelo-Silver, 2004; Savery, 2006). Also, student progress 
must to be measured (Blumenfeld et aJ" 1991 ; Savery, 
2(06) and be effectively facilitated (Bell, 2010; 
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Blumenfeld et al. , 1991 ; HmeIo-SilVE!f",2004) . . , , 

3. Competency-Based Student Progress (CBSP) 
CBSP refers to individual student progress based on 

one's academic mastery, in contrast to the currenl practice 
of time-based student progress (Software & Informanoo 
Industry Association, 2010; U.S. Department of Education, 
n.d.). It is often referred to as mastery-based or attainment
based student progress, and CBSP includes the notion 
of individualization. That is, ~ming pace is adjusted to 
inclividualleamers, so that everyone can reach mastery on 
the current topic and move on to the next topic as soon as 
mastery is reached. 

The time-based student progress school model forces 
students to move on to the next topic regardless Of their 
mastery of the current topic (Reigeluth, 1999; Reigeluth 
& Kamopp, 2013; Reigeluth eI a/., 2008; Software & 
Information Industry AsSOCiation, 2010), which ignores 
one of the irnportant principles of learning-that new 
knowledge is effectively constructed when ~ is buik upon 
pre-existing knowledge, and that fOfCing students to move 
on without reaching mastery inhibits deep understanding 
of the subject matter (American Psychological Association 
Presidential Task ~e on Psychology in Education, ·1993; 
Bransford et aI., 2000). 

lime-based student progress has long been criticized 
(Bloom, 1968, 1984; Carroll, 1963). Carroll (1963) ,'Sued 
that having all students spend the same amount of time 
would result in a high correlation between students' apti
tude aoo achievement. accordingly failing students with 
low aptitude levels. Based on this rationale, Bk>om (1968) 
added that the traditional schoof system, in which every 
student spends the same amount of time on learning 
subjects, was designed to fail students with la.v aptitude. 

Bloom (1984) reported striking findings. When students 
were given suffident time and opportunities to master 
the current topic: (1) the aptitude-achievement correla
tions decreased from .60 to .25; (2) students' time on task 
increased from 65% to 90% of in-sol'loof time; (3) attitudes 
and interests of the students in tile mastery group were 
significantly higher than in the group using the conven
tional, time-based methocf; and (4), more importantly, the 
achievement level Qf the average student in the mastery 
group was two sigmas higher than the average student 
in tile conventional group. Other studies to dare have 
reported consistent positive outcomes for competency
based student progress (Anderson et al., 1992; Kulik, Kulik, 
& Bangert-Drowns, 1990; light, Reitze, & Cerrone, 2009; 
Research & Policy Support Group, 2(10). 

Design Principles 
Bloom provided some guidelines for CBSP: constant 

formative tests with a feedback-corrective process, fol
lowed by group-based learning for students to help each 
other on the items that they missed (Bloom, 1984, 1987). 
Keller (1968) also provided guidelines for his Personalized 
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System of Instruction: (1) students move through the 
course at their own pace; (2) students are required to 
master the current topic to move on to the next one; (3) 

lectures and demonstrations are used for motivation rather 
than for delivery of content; (4) written study gUides are 
used to direct student leaming; and (5) proctors are used 
for repeated testing, scoring. and tutoring. 

Those guidelines can be summarized by three 
principles. First, ongoing formative assessments should 
take place to identify difficulties in the attainment of 
learning objectives. Second, there should be corrective 
procedures immediatefy followed by assessments via 
tutoring, group-based learning. etc. Third, students must 
demonstrate mastery to move on to the next topic. 

4. Criterion·Referen<ed Assessment (CRA) 
eRA is often compared to norm-referenced assessment 

(NRA). eRA evaluates whether students have mastered a 
certain skill or competency, whereas NRA evaluates how 
well students have performed compared to a group of 
similar students (lhomdike & lhomdike-dJris1:, 2010). 
CRA represents a more narrowly and precisely defined 
domain and covers its content more thoroughly than 
NRA Ohorndike & Thomdike--Christ, 2010). CRA serves Pl 
better and more appropriately than NRA for the purposes 
of ongoing assessment and summative assessment 

The i"1JOltmce of oogoing formative assessment has 
been emphasized as a W<rf to understand each student's 
learning needs, track SUJdent progress towards learning 
goals, and select appropriate instructional materials based on 
each student's needs (American Psychok>gical Association 
Presidential Task Force on Psychoklgy in Education, 1993; 
Miliband, 2006; Stuogis & Patrick, 2010). Also, Bloom's 
(1984) two-sigma finding has demonstrated the significant 
impact of, formative assessment combined with corrective 
procedures 00 learning. Ongoing assessment has been 
evkIent. in PL practice in the UK and VS (Sebba & 6ril3in, 
2007; UndeMoOO .tal., 2007; WestEd, 2006). 

CRA serves these purposes of assessment better and 
more appropriately than NRA, because (a) it helps 
thoroughly evaluate whether students have read1ed a 
high enough level of mastery on the current topic 10 move 
on (Sturgis & Patrick, 2010); (b) it identifies specific learn
ing needs; and (c) it allows tracking of individual progress 
towards learning goals (American Psychologica l 
Association Presidential Task force on Psychology in 
-Education, 1993; Bransford et aI., 2000; Miliband, 2006; 
Sebba & Britain, 2007; WestEd, 2006). 

Design Principles 
The domain to be tested should be narrowly and 

. I defined, and there shoold be enough items to 
cover the content [fuorndike & Thorndike-

0). Deciding on an appropriate mastery level is 
mastery level selected shoold be high enough 

tested knowledge to be used bY the SUJdent to 
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build related new knowledge. In light of this, Sturgis 
and P.ltrick{2010) claim that "'teachers must share a clear 
understanding of YA'lat students need to demonstrate 
before they advance to higher levels" (p. 10). 

5. Multi·Year Mentoring (MYM) 
MYM refers to each teacher mentonng ead! of their 

students for mUltiple years. Similar terms. include looping 
that involves multi-year assignments of students to a 
teacher (Burke, 1997) and multi-year teaming assignment 
(Hanson, 1995). Often, this involves multi-age grouping 
or multi-age classrooms. MYM has been widely adopted 
in some European countries, such as Italy (Palestis, 1994) 
and Germany (Zahorik & Dichanz, 1994). 

There are five major benefits of MYM: (1) the teacher 
knows the-students well enough to take their individual 
development levels and needs into account when plan
ning personalized instruction; (2) the teacher can be more 
attentive to the students' cultural backgrounds, beliefs, and 
affect (Burke, 1997); (3) the teacher and students can build 
a closer and more caring relationship {George, Spreul, & 
Moorefield, 198n; (4) the teacher and parents can buikf 
a stronger relationship, so they can better coordinate their 
efforts for the student's learning in and out of school 
(George et a/., 1987; Reigeluth, 1987) and encourage the 
parents to be more involved in their dlHdren's education 
{Hampton, Mumford, & Bond, 1998); and (5) the teacher 
does flot have to spend mud! time to get to know the 
students and to establish classroom rules or expectations 
at the beginning of each academic year, which adds extra 
time for teachinglleaming (Burke, 1996; Hanson, 1995; 
Mazzuchi & Brooks, 1992). 

In addition, MYM is more compatible with other 
essential features of Pl, such as PlP and CBS? than the 
traditiona l classroom organization. The teachers can 
create a more personalized and appropriate leaming 
plan by suggesting learning topics that are more closely 
aligned with student interests and -selecting more effective 
leaming strategies for individual students, because the 
teachers know more about tlleir students in various as
pects. Also, CBSP can be implemented more naturally 
and easily, because the teachers do not have In make a 
summative decision about students' fai lure every year. 

Design Principles 
Multi-year mentoring should be implemented in a 

similar way as in a doctoral program. Students should be 
able to select their own mentor based on their interests, 
backgrounds, and personal needs. Also, they should feel 
free to change their mentors when needed. 

Role ofTechnology in PL 
The complex and flexible nature of the five features 

warrants a great emphasis on the role of technology in PL. 
As much as Pl sounds promising. implementingPl can be 
extremely complicated, costly, and even impossible with-
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out the help of powerful and advanced technology, as 
technology plays a pM:Jta1 role as assessing.. recording. and 
analyzing student performance, providing a greater range 
of learning resources and opportunities, and·managing in
dividualleaming activities (Department for Education and 
Skills, 2004b; Sebba & Britain, 200n. Therefore, careful 
consideration and proper investment should be allocated 
to a technologicaJ system that can effectivefy and success
full y implement PL when creating a PL environment, as 
described in the next article in this issue.. 0 
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