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EDITORS FOREWORD

Preconditions (when to use the theory)
Content

o All content.

Llearners

o Al students,

Learning environmenis

Instructional development constraints

s Requires substantial infeprased technology support for instruction, comtumication,

collaboration and administration,

Values (opinions about what is important)

About ends (learning goals)

¢ All kinds of learning goals are supported.
®  Development of self-regulation skills and group-process skills is highly valued,

About means (instructional methods)

o Immersive, authentic, motivating learning environments and tasks are highly
valued,

®  Suppoiting the work of the learner foremost and also sitpporting the work of the
teachier are lighly valued.

2

Providing learners with just-in-fime coaching and instructional support during
peormaice of authentic tasks is highly valued,

®  Personalizing instruction to individual learner needs and preferences s
highly valued.

Embedding authentic assessinent within the leaming environment, avoiding the
need for separate tests to certify learner attainments, is highly valued.

®  Fieeing teachers from many of their routine, boring tasks is highly valned.
Facilitating communication and collaboration among learners and beiween learn-
ers and feachers, learners and parents, and teachers and parents is highly valued.
Seailess integration of technology-delivered functions info a single system that is
modular, interoperable, and customizable is highly valped,

Learmer-centered and personalized rather than teacher-tentered and one-size-fits-qll

+ Editors’ note: Tir this chapter, there are no identified situgtional pru.a.fxplfc-; -
xx Editors’ note: Qf the multiple ievels—sehool, advisory group, and individual sty
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About priorities (criteria for successful instruction)

o Effectiveness, efficiency, and appeal are all highly valued.

About power (to make decisions about the previous three)

o  Empowering leamers and supporting their self-directed learning is highly valyed.

Universal Principles’

1. Recordkeeping for student learning

e Standards inveniory: PIES should keep a list of all required and optional acadermic and

nonacademic standards, offered by any source—national, state, local, and personal.

e  DPersonal attainments inventory: PIES should keep track of each student’s progress

ont all attainments.

e Personal characteristics inventory: PIES should keep record of each student’s personal

characteristics that are useful for promoting student learning, such as learning styles,
profile of multiple intelligences, special needs, major life events, career goals and
fnterests, and so forth.

2. Planning for student learning™

o Career and long-tenn leaming goals: PIES should help each student’s advisory corm-rz‘ir-
tee collaboratively decide on fong-term life goals and interests as well as aeer goalis, which
can be a powerful foree in motivating the student to learn, even d.urmg ea.rly dﬂldhoodf;

o Prospective attainments: PIES should list current graspectwe artmmnents. — the
full range of required and optional standards (defined bro.adl_‘?' as all kinds of
leaming and developrient) that are within reach for each individual student —
anes that the student can learn without first leaming other smnda.rds. ‘

o Short-tenm leaming goals: PIES should help the student’s adwsor‘y commrt;ee
to select, from the list of current prospective aftainments, those a.tmmn?ents t Iat
the student will work on next, based on the students” long-term learning goals,
interests, opportunities, requirements, parents’ -uallfes, and so forth. s

o Acivity: PIES should help a student to select or design tlas;'es or other lactfm-tzes oj;.,
readings with discussions, or tutorials) to atrain her or hl.ﬁ short-terin ;I?arf:mg hgo a.r.e

e Team formation: For team tasks, PIES should fdentffy othe'r siu en‘s :; o
interested in doing the same task during the same pmj-ecr period, and if diffe
roles are needed, it should identify students interested i each roIe.‘ ot

»  Supporting roles: PIES should help the student’s advisory co?l?;rtf:fdtze; the,ﬁ
people to play supperting rles in helping the student leatn, and sto p

to define those roles.

ert——only individual stu- :

dent i addressed in this chapter.
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o Learning contracts: PIES should help the advisory commitiec to develop leariting

contracts at fio different levels: the student for advisory commitiee) level and ihe
taske /activity level.

3. Instruction for student learning

& Tuasks: PIES should:

1. introduce tasks fo the student,
2. provide an authentic virtual eavironment within which to conduct the task or

alternatively provide task elements that enhance real {community-based) task
environments,

3. help students organize and manage their tasks (time and resouices),
help teachers monitor the tasks,

5. kelp students collaborate with peers using various docimentation and comtny-
nication tools, and

. guide students to resolve conflicts that arise during teamuork,

b

Scaffolding: PIES should provide students with acess to just-in-time (JIT} peison-
alized coaching and instruction anytime and anyuhere as they work on their ushs,

[

. Assessment for/of student learning

®  Assessing integraied performiance: PIES should use tasks to present authentic
tasks on which the student(s} can demonstrate integrated sets of knowledoe, under-
standing, skills, and nonacademic attaimments, and PIES should assist student
reflection on the performance.

°  Assessing individual learning: PIES should assess individual learning in the
individual modules through such functions as formative assessment of knewledge
as it is being developed, adjusting difficulry to individual students, and assessing
the same knowledge at different times in different ways,

Secondary Functions

©  PIES must seamlessly and systemically infegrate the four primary functions

(described above) with at least three additional functions: 1) communication and
collaboration, 2) PIES administration, and 3) improvement of PIES.

System Architecture

®  PIES should be designed as a coud-based computing system where data are

aceessed by the users (sindents, pavents, teachers, administrators, and communizy
tembers) through Web browsers.

- CMR,BJE, & RDM
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DESIGNING TECHNOLOGY FOR THE LEARNER-CENTERED
PARADIGM OF EDUCATION

. Introduction

For the learner-centered paradigm of education and tmin-;'ng to work well
and cost-effectively, powerful technological tools are cruckad f(z.r several rea-
sons (McCombs & Vakili, 2005; Reigeluth &I'K_amopp, 2013), P%rst, they save
huge amounts of teacher time, making it possible @d cost—‘eﬁ’cctive for teach-
ers ta provide truly personalized, ateainment-based instruction and assessmts:m_
Second, they afford immersive task environments that enha'nce studenF motiva-
tion. Third, they provide infinitely patient and soundly deﬁlgned tutorials at the
moment a learner needs them, This article offers suggestions for many of the
design features that such tools should have.- ‘ - ,

In 2006 2 research team at Indiapa University began to work on identify-
ing the functions that technology should serve to support t}‘)e' }earner—ce.ntered
paradigm of education for primary and secondary schools. This resulted in sev-
eral research studies (An & Reigeluth, 20115 _Aslan, 2012; Aslan, Hub, Lee, &
Reigeluth, 2011, Dutta, 2013; Yildirm, Relgeh}th, Kwon, Kageto, & Shao,
2013} and a set of design specifications for an integrated techm_:»logy system
(Reigeluth, Watson, Watson, Dutta, Chen, & Powell, 2098). This systern wa;
subsequently called the Personalized Int-egrated Educational S*).rst.en;——_PIEd
(Reigeluch, 2014; Wawson, Watson, & Re1ge}uth, 2912), becausenxt is eggne !
specifically for personalized instruction and it requires seaml.ess mtegr;uon o
the full range of functions needed to support student learning. As the 1(:;3;;111
continued this work and learned more from our r.esearch, we saw the need for
significant enhancements to those indtial specifications.

Omne way to think about PIES 15 in terms of:

s fanctions to support teaciers,

o functions to support administrators,
e functions to support parents, and

e functions to support studenis.

Cleatly, there is overlap among these functions, bu't in this chapll:(e,l;i1 :]Z i)sc?;
on functions to support students, who are the most Important s;a‘e olders 1
the learner—centered paradigm of education. It appears that re atve yt ninor
modifications are needed to tailor PIES for Si.1c.h other .leammgi 1(:0:n ien
horneschooling, higher education, corporate tr\amm.g, and informa 1ea ‘Ongciary :

Our research team still sees four major functions and several secor

O ort stirdents, a f W ]’i:l should ¢ SeaImiess .] 1eg]a 4 :
i su N O ' - :
1UNCE $ to § pp .

. o _ e stermn. The major T
into a single, open architecture sy  collaboratioti,

Figure 11.1. The secondary functions include communication ane
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Recordkeeping
for student learning
jf
Assessment

Planning

for and of student learning for student learming

Insiruction
for student learning

FIGURE 11.1  Proposed Major Functions of PIES. Assessment is Integrated with
Instruction

PIES administration, and improvemeni of PIES. In this article, each of PIES
mjor and secondary functions is discussed, foliowed by a description of the
architecture for PIES, Figure 11.2 shows an information schematic of this
proposed technology system,

li. Values

The values that underlic the design of PIES inclide;

e Technology should support the work of the leamner foremost, and also
support the work of the teacher.

¢ Technology should be designed to empower learners and support their
self-directed learning.

e Technology should be used to create immersive, authentic, motivating
learning environments and tasks.

e Technology should be used to provide learners with just-in-time coaching
and instructional support during performance of authentic tasks.

®  Technology should be used to embed authentic assessment within the learning
environment, avoiding the need for separate tests to certify learner attainments.

® Technology should be used to personalize instruction to individual learner
needs and preferences,

®  Technology should free teachers from nwany of their routine, boring tasks,

*  Technology should facilitate communication and collaboration among Iearners
and between learners and teachers, learners and parents, and teachers and parents.

; l Major Fanctions i ) :‘Seto_ndary Eum:tion;s_
_ Assesspyent o0 :

- fecordhieeping  Planaing

[ Standards Career and Tasks
%l Inventory Leng-Term T imratices sk
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PIES Sérvers’ -

PIES Clond
/ . External Web
] Applications

Yeb-Based Applications RPN e L
(trteroperabla, Customizable, and ¥ =70 i . -
Modular) T e

S & & & &

Students | Parenis | Teachers | Administrators | Commurity |

Learning Goalsi |, provides z virtual task H P
F‘eArsr:mearl‘rj 1 Curren_t en\nn:mmentl sk Favessing Indwidual L et
g Attamn: Prospective + Enhances re:s Learning tn the |- data
L Inventory Attainments ervironmen Instructionat Maclules} ..

.. tmstruckipn

| Assessing Integrated -

Communication and |-
’ Collshoration |
Performance inthel =5 R %

Task Space |07 [ PIES Administiation |

e Helps manage and

Personal
< haracteristics
1 Inventory

. . . e Helps find, evaluate, L . IR instruct}cn
EE IR Tasks ipr.Jt_Othef and store resources B o |mproving
: L Lictivities % Helps resolve team LeT o assessments

= Personal data

Improvement of PIES

Shart-Term manitay tasks
Learning s Affords collaboration

Goals tools i SRS LS mproving

) I"""Te"a"m_g—_“] corflicts
upperting Roles Scaffolding

Learning o Provides |iT,

o Confyacts atainment-based

. . instruction
s Personalizes the
instruction
Helps students learn
meta-cognitive skills
Gives access anywherey .
anytime
integrates with OERs

*

FIGURE 11,2 Proposed Information Schematic for PIES

Key: OFD — Open Education
Inventory Database; SPD — Stu
Task Database: TMID — Instructional Modules Database.

111, Universal Principles

The universal principles for th '
major functions of PIES for supporting student e

ning, instruction, and assessment.

al Dratabase; OER — COpen Educational Resource; SID — Standards
dent Profiles Database; TSD — Teammate Selection Database; TD —

at technology serves should be seamlessly. integrat{ed
into a single system that is modular, interoperable, an.d custormzable} Wletz
Web APIs (Application Progranuming Intertjaces), which allow deveiop
to develop new modules or add-ons to existing progrars.

All the functions th

e design of PIES are groupsad unde? the four
arning: recordkeeping, plan-
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1. Recordkeeping for Student Learning

Atainment-based student progress is not possible without keeping track of
what each student has learned. Report cards or ranscripts serve a parallel func.
tion 1 the sorting-focused, industrial-age paradigm of education, except thag
these do not tell you specifically what each student has learned, only how wej
the student has done compared to other students in the class. The rems'(.’keep;‘ng
function of PIES replaces report cards and provides detailed information abour
student learning.” PIES’ design principles specify thiee types of records: ) a
standards fmventory that should include all the attainments that studenss must or
could achieve in their lifetimes, including academic and nonacademic ones,?
2) a personal attainments inventory that should include all those attainments that each
student has alceady achieved, along with useful learning analytics for each attain.
ment, and 3} a personal characteristics inventory that should contain each student’s
personal characteristics that are demonsteated to be pertinent to student learning,

1.1 Standards inventory principle

PIES should keep a list of all required and optional academic and nonacademic
standards, offered by any source—national, state, tocal, and personal. The stand-
ards should be broken down in a hierarchical mansner to individual attainments
such as skills, understandings, dispositions, and so on. The standands inventory
shouid display the attainments in a customizable domain map or chart format
based on Domain Theory (Bunderson, Wiley & McBrde, 2009). Each domain
map should include: 2) major attainments with boundaries showing the easiest
and hardest version of each attainment, b) categories of attainments, where each
category represents a pathway for learning, and ) 2 difficulty-based sequence
of attainments along each pathway, For each attainment in the map, there
should be an indication as to whether or not it is 4 required standard, and if so,
what level of difficulty is required. This map will enable the learner to navigase
through the attainments within each subject domain such that when the Iearner
masters one attainment, the map indicates the more advanced attainments that
are now within reach—Vygotsky’s (1978) “zone of proximal development”

(see “2. Planning for Student Learning” below).

The standards inventory should include such currently optional standards as
social, emotional, and character development (Goleman, 1995, 1998; Lewis,
Watson, & Schaps, 1999; Lickona, 1991}, Examples of a wide range of educa-
tional standards are offered by the Partnership for 21st Century Skills (n.d.), the

1 Stapford University and Tlon University are experimenting with alternatives to norm-

referenced transcripts (see hrip://www.chroniclecareers.com/article/ Making-Transcripts-More-
Than/231595/).

2 Standards as currently conceived tend to include many individual attainments.
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{nternational Society for Technology in Education (2007), the U.5. Department
f Tabor {1991), the Common Core {(http:/ /way_.‘corestand.ards.org), and
> fividuals like Daniel Goleman (1995, 1998) and Thomas Lickona (1991).
o N' ;;r most of these standards need to be further broken down into indi-
Hgv‘;‘;\;ﬁ;imnénts. In Chapter 5, Prensky proposes organizing sta.ndards arpund
e kev pillars of thinking effectively, acting effectively, relating effectively,
Ehfjmiurom‘)(lire);hing effectivelj, rather than the current four pillars of math, lan-
;qgjzrte [.:cience, and social studies. We propose that the standards inventory be
i s standards.
Organjze}f am:]rif f:}f:?x;;g who are involved in student learning should
be Zl:laec {Slscx:stomize the standards inventory bfised on student needs such as
ing gaps and cross-disciplinary underst;mdmg_(Dutta, 2013). In essence,
i?;:lta;dards inventory should present a list of things that_ should or can be
learned, along with levels, standards, and/or criteria at which they shouid or

could be learned.

1.2 Personal attainments inventory principle

PIES should suppoit student learning by keeping track of each student’s pro-

gress on attainments,” Portions of the domain map in the standards inventory

hould be displayed in each student’s personal attainments inventory, as in the
shou spla ach s : ‘ i
Khan Acadenty. This way, all the authorized stakeholders (e.g., student, ;ea?

: . ily se is doi offer
ers, parents, administrators, employers) can easily see how she is doing an
support when needed. . R )

piiso a community may want all children to jearn certain things within ad reats

| ’ . . - n
onable age frame, especially for basic skills, in order to make sure thz;)t stude
S . , i 3 i e impor-
are not ozeﬂooking foundational skills and knowledge. Thus, 11t may be g :
| e than letting a studen
> - well-rounded development, rather g
tant to foster some well-rou | pudent
exclusively stady things she wants when she wants, so the personal artamn: to
’s artai re

inventory should also be able to report the student’s attainments compa
invei E .

i i tandards
the community’s target age frames (f any) for mastery of required s ;

age ing, which is con- |
(adjusted automatically by the student’s average speed of 1earn1r}ig, —
tinuously tracked by PIES over time, meaning slower learners nave a la _
within an age frame). . ' e
Fach attainment, or set of related attainments, should be }unkecll / Orip.nal -zi
: ] ( :
of evidence of its mastery in the form of summary daga and/o gl

"’ ¢ learning goals (Garrett,

e ) atic: d according to th ‘ 55
facts™ that are automatically tagge ; e
a";}tioi;s Alrushiedat, & Ryan, 2009). Tags help students easily Org?fé ; "
find th::ir artifacts and atlow the student to easily pull out selected artifa

dHors T aote 15 15 SIHIIar rinciple 7 in fer 1 HEH B mciemgs sten
= Editors” notb 1 s similar to Prir e Cji(lpu.’, Z,IH}?IEH.I(HCB i Vi

is 15 ap . el Oy IRy chapiers in this volume
=% Bditers’ nofe This ts the L‘OLIEEPI qf 1 ortfoho d jrr‘lb!’{Ib ¥ i
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different e-portfolios for different purposes {exportability). Furthermore, the
personal attainsents inventory should belong to the student, not the school system,
so the student can use it throughout his life as 2 tool for litelong learning,

In addition, a sharing feature should be provided mn the personal attainments

fnveniory, An individual student or a team should be able to set 2 final artifact o

a video of their performance for selected others to see—or for public display, in
which case it is searchable by the school community. When made public, the artj-
fact should alse be able to be linked to the task in the task bank {see “3. Instruction,
for Student Learning”) as a legacy (Schwartz, Lin, Brophy, & Bransford, 1999) for
future students to access, either locally or broadly.

Lastly, for ail the records of these personal attainments, the student should
be able to flexibly control access and levels of security. For example, while 5
student, his teachers, and his parents have full access to the records, the student
could give potential empleyers or community membess limited or no access,

1.3 Personal characteristics inventory principle

PIES should keep records of each student’s personal characteristics that are
useful for promoting student learning. These characteristics are different from
general student data, such as address, birthdate, and information about parents
or guardians. Personal characteristics include leaming styles, profile of multple
intefligences, special needs, major life events, career goals and mterests, and so
forth. Personal characteristics should be continuously updated through surveys
and automatic collection of daga from the instruction and assessment fanctions of
PIES about which instructional methods work well for each student.

Personal characteristics are useful for 2) decisions about learning goals and
objectives, b) teacher coaching and advising for the student, and C} customiza-
tion of PIES’ tutorials, simulations, and even tasks.

The student should own and be able to Hexibly control zccess to chis inven-
tory for security and privacy reasons. Level of access should typically be granted
depending on the relationship with the student. For example, parents or legal
guardians, a student’s current teachers, and students themselves should usually
be granted full access. However, students may give himited or no access to com-
munity mentots and other teachers and administrarors.

Clearly, a customized paradign of education requires keeping a lot of records.
PIES should greatly alleviate the time, drudgery, and expense of maintaining
and accessing those records. It should help ensure that appropriate standards are
being met while customized attainmencs are achieved by cach scudent.

2. Planning for Student Learning

Planning is one of the most important components of the learning process
{NJ. Anderson, 2002}. While planning was one of the major responsibilities of
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reachers in the industrial-age paradigm of educati?n, tbe leamerw.wcentered para-
digm requires students and even parenss ta be actively involved in the planmng
process, with guidance from the teacher. .

Plarming for student learning in the new paradigm should take place on three
different levels: school, advisory group {traditionally called a classroom or home-
room), and individual student. At the school level, many ?ChOOiS want to h§v§ an
annuat school therme that is consistent with the overarching pbllOSO})hy, tnission,
and vision of the school. All planning activities can then be informed by over-
arching school-wide academic and social tllenlxis (Duttjl, 2913). For example,
the Project School in Bloomington, TN, C?IOSC pgwer as its then}e one Ye‘ar,
addressing such questions as what power 15,.h0w it moves, what it looks hk%
from different perspectives, how it keeps thmgs the same, and so forth. PIES
planaing function should help all the teachers in a school to s.elect :;lnd use an
appropriate and powerful theme. It sbould 3450 help fo‘r Planmng other aspects
of scheol life, such as school plays, science fairs, art exhibits, and n.n.uch mor(?.

At the advisory group level, each mentor teacher” (often ca]led_a fac;l}tator, guide,
or adviser due to the radically different role) should .pi:m ways in which all ?f that
teacher’s students can leamn together in a collaborative enw.romnent. PIES . plan-

ning function should help each teacher decide on an .'flppmpmte. cu}..mre or chlmace
for the homeroom or workspace and ways to f:sta.hhsh and maintain that culture,
such as establishing ground rules collaboratively with the students and preparing in
advance for the teacher to deal with typical cvepts that may threaten ‘t’hat a;lml:
The planning function should akso provide advice on how. to a;ecog?:lae ;Ju()j_l ;i;
advantage of “teachable moments” that can address c_mot}on » soct h, an .c (.)f
acter development issues.” The function should.help in diagnosing the ca;s;s
academic and social/emotional problems that arise and should recommen ter-
native actions for dealing effectively with those problems. The Aﬁmcn.0n can use
both keyword search and menu-driven decision tree to accomplish t%us. .
At the individual student level, cach student needs a pe'rsonal }eastrmng p T(ri:h 1;1
sets out learning goals and ways to meet them. The' planning function shou hcl g
each student’s advisory committee (the scadent, his parents, and mentor teac

and short- ing goals
to collaboratively decide on career goals, long-term and short-term leagning goals,

i rac AL 3 8 ~functions
tasks teams, supporting IO}ES, and learmng contracts. Fach of these sub fi
iy

of individual student planning is described in detail in the following sections.

2.1 Career and long-term learning goals principle

Research by Schucz and Lanchart (1994) found that, “when long-term educa-

i -goals
tional goals were accompanied by attempts at day-to-day educational sub-g

3 mentor teaciher 1 the ent 1mary teacher o dviser—someone wh ets to know the
F Iy i et O gets
v T & S 50 One v
A e 5 student’s prim sch

student well aver a period of several years. - u
% Fdifors’ note: For more on this, see Chapters 21 and 22 in Tolwme 11
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aries ivi, keigeiu l

overreaching. The student’s advisory co.mmitte.c should alkso have a to,o} for
adding, revising, or deleting attainments (.)11 the hs‘t‘, Based on the stadent’s pro-.
gress as measured by the assessment function (see 4‘.Asscssment for/of Student
Learning” below}, the list should be updated auromatically by the system.

and useful learning strategies, high academic performance tended to ocey”
{p. 407). PIES should help each student’s advisory committee c.oliaboratively
decide on Jong-term life goals and interests as well as career goals, which can be
a powerful force in motivating the student to leamn, even during early childhoog,

First, PIES should help each student to explore career options. Questionnaires .
and existing information about the student’s interests and aptitudes should be
used o suggest careers that the student night want to explore. The student can
then learn more about each of those careers through, for example, interactive
video vignettes showing “a day in the fife” of 4 person in that career. Because
students typically change their life and career goals and mrerests often, the sub.

2.3 Short-term learning goals principle

PIES should help the student’s advisory committee to select, from the list of

g.-urreﬂf prospective attainments, those attainments that the student will WOI?{ on

next, based on the students’ long-term learning goals, interests, opportunities,
,

function should encourage each student to rethink or reaffirm her career goals
on a regular basis. The student should also be able to selece more than one life
or career goal if she has more than one area of interest.

Second, when the student sefects an appropriate career goal, it should be
entered into the student’s personal characteristics inventory {along with all infor-
mation about the student’s interests and aptitudes), as such informagon can
improve instruction. The sub-function should provide the student with infor-
mation about the kinds of attainments one needs 1o achieve to sueceed in that
career, and those attainments should then be listed as long-tenm learning goals,
For older students, the sub-function should provide information about potentiaf
community mentors' (e.g., a local engineer), grants, and scholarships to help
them accomplish their long-term learning goals in pursuit of their career goals.

The planning function should provide anytime anywhere access to a report on
the progress each student has made towards achieving his long-term goals. Goal

setting is an important aspect of self-directed learning and consequently life-long
learning (Zimmerman, 2002).

2.2 Prospective attainments principle

Current prospective attainments should be automatically listed by PIES. These attain-
ments are the full range of required and optional standards (defined broadly as all
kinds of learning and development) that are, as a set, within reach for each indi-
vidual student—ones that the student can learn without frst leaming other sets
of standards. PIES’ planniing function can do this by comparing a student’s personal
aftainmentis inventory {the student’s current attaingnients) with the standards inventory
(all required and optional attainments) to generate a comprehensive lise or map
of sets of attainments that the student could choose to work on pext without

4 Each student has only one “mentor teacher”, who typically serves that role for three or more

years. However, other people may also be meators for a single project, including other teachers,
community experts, othet experts, parents, and guardians. According to Mepartland and Nettles
{1991), “[mJentoring is commoenty defined as a sne-to-one relationship between a caring adult
and a student wha needs support to achieve academic, carcer, social, or personal goals” {p. 368)

requiremnents, parents’ values, and so forth.” These short—term. lea.rning’goa]s

should include all dimensions of human deyelopmcn%—sogal, e]’l’l{)tl()n‘al,

physical/hea‘:th, ethical, artistic, and psychoioglcal, as well gs mte;}lle.ctuhai‘ Po;

example, some short-term goals may be established for helping others throug
reet in the community.

VO]EZlLt(I:leer :sz larimy from ﬁmei&sed stude.nf: progress, we envisign t1:1at most

1l establish project periods, for several reasons. First, it would

school systems wi : | | l
be difficulc for students to form different groups for new tasks without set dates

for the beginning of tasks. Second, in the real world pe'op].e need to meet tas.k
deadlines, so it is important to prepare students f(I)r that. Thgd, _human .nat;.m; ;sl
to not get things done untl they are due, s0 havmg a deadline is a m(()jt;vha 11 !
issue. With project periods, rate of student learning can “oe adjust.e tt ro‘ogd
selection of the number and siope of tasks undertaken duting a pmé:f peri n.
Faster learners can undertake more tasks and larger tasks. Records o c;w Exaby
hours per week a task has taken, on average, sh(.mld be adjusted automatica zrl atz
PIES for each student’s history of rate of learning, to help Sfdsc.t zn appr'(;};db
learning load for each student. The length of the project perio f1sh etleixnuersm ;;
the school but differs depending on the developmental level of the lea

rels, project periods are shorter.
lowgf ilit:il;e’gﬁ;iing zf each project period, shortwtcrr{} goal's are\ chosen ‘Ey t:;
ee (mostly by the student with gaidance from the r

student’s advisory COmmtt
of the committes).

2.4 Task/activity planning principle

: di
Task-centered learning is an important part of the leamer—centezr(e}?s?agniig
df leducation (McCombs, 2008, 2013; Reigeluth & KalmoPip, = au,se e
States Department of Education, 2010; Wolf, 2010), primarily bec

of Chapter 1, Principle 1 of Chapter 2, Principle 1 of

% Editors’ note; Goals are also addressed in Principle 3 e Prnciple

‘ Lo ;
Chaper 4, Principle 1 in Chapter &, Principle 1 in Chapter 8, Principle 2 in Clapter
rapter 4, 2
Chapter 10.




300 Charles M, Reigeluth

greatly enhance learner motivation and facilitate transfer of what is
the real world.”

PIES® planning funcuion should help a student to select or design tasks or othey
activities (e.g., readings with discussions, or Just eatorials) to aztain her shorp
term learning goals. For selection, it should use those goals to identify tasks or
other activities through which she could attain those goals. Tt should rank-order
those tasks/activities on the basis of how many short-term goals each addresses,
how well each aligns with the school’s miEssion, vision, core principles, and cur-
rent theme, and how well it aligns with the student’s interests.

The student then selects (with input from her advisory committee) what-
ever combination of tasks/activities she wants, based on customized weekly
time estimates for each rask. User ratings and recommendation algorithms simi..
lar to those in Amazon and Netflix ako help the student to make good choices.
After one task/activity is selected, PIES should update the rank-order of tasks/
activities for the remaining short-term goals, and the student selects additiona]
tasks/activities until che student’s available time is flled.

Alternatively, if the student’s advisory committee wants the student to
design her own tasks or other activities, the planning fanction should help
ker design them based on her short-term learning goals, the school’s mission,
vision, core principles, and current theme, the student’s interests, and current
opportunities.

If'a task is selected, the planning function should allow the student (and her
advisory committee) to customize and tailor task attributes, requirements, and
assessrnent criteria to fully address her relevant short-term fearming goals and
interests. For example, it should allow the committee to select such methods
of assessment as products, reports, presentations, contests, single expert review,
panel of experts, and public display for each task. The function shoutd help the
advisory committee decide whether a task will be done solo, or collaboratively
with all teammates sharing the same role, or cooperatively with each teammace
performing a different role. If the third, the function should suggest rofes that
are best aligned with the student’s short-term goals and personal characteristics.
The function should also estimate the average number of hours per week (o
complete the task in the selected role given the length of the school’s project
period, and it should adjust that based on the stadent’s speed of performance
on prior tasks,

The task “bank” or database on which the Planning function draws should
be updated as new tasks are posted by all advisory commitrees worldwide and
even by local community members. Improvements to, or varations on, old
tasks should also be posted. Since service learning is a key tenet of the leamner-
centered paradigm (Billig, 2000; Reigeluth & Karnepp, 2013), the planning

learned g

* Editors’ note: FPor mere about tasks, see especially Chapters 1 (Prineiple 2j, 3 {toughout), 4 (Principle 2),
6 (Principle 4), 8 (Principle 1}, 9 {Principle 1), and 15 (Principles 3—45.

Designing Technology for the Learner-Centered Paradigm of Education  3gq

funcsion should allow community organizations and businesses to post upeom,.
ing tasks to the local or regional section Qt the rask bank. .

The task bank should also store a variety of metadata for cach task, such 4
the short-term fearning goals {or attainments) that each task addresses, a83CSSimen;
criteria and standards of performance, reconmwnvded‘ methods 01; ASSeSImeny
(e.g., contests, single expert, pancl of experts, pubhc.dxsplay), w}‘iletier the ‘task
requires multiple roles, average number of .hours requlrt:d for eac‘ 1fro E, Previous
students’ evaluations of the task, and previous studfents products i t‘ ey choose
to make them public (through each school’s repository, whervc the btuden{‘an‘d
advisory comumittee should be able to evaluate £he. products using ; ;ys];em simi-
lar to that used by Amazon customers o rate their g{l‘ir(?hases, and PIES shoylg
automatically generate a lise of exernplary proc}ucts).. T hls aisc‘u aﬂf;lws lteachers to
select exemplary artifacts to showcase studerzt. learning in t}}mr school.

For some short-term goals, such as learning about philosophy, a task may
not be the most appropriate vehicle for meeting thfa goals, In such cases, PIES?
planning function should help the advisory commutiee to plan other kinds of
activities for meeting the goals.

2.5 Team formation principle

Students may occasionally choose to de solo msl.gs, though advisgry C()l‘lﬂ_[n}tt.eeg
should ensure that their students engage in sufﬁmcntvteam tasks to develop high
Jevels of collaboration and conflict-resolution skills. Literature suggests that \,Nhen
students are collaborating with peers on academic tasks, they show }ngkherlﬁ;zlm
lectual performance than when working alone (B'andura, 1986, Vyg0]:§uy;hr ),
Bruner (1985} also stated that students enhance their problem—solvmg 8 11 s o;ngh
cooperation, as they have more opportunities for c.>bser\.fmg problem-so vmgh s S,'
For team tasks, the planning function should 1dent1f?/ other -students W d;)ffarc
interested in doing the same task during the sae project p(?l‘l()d, and 11f Ther—
ent roles are needed, it should identify students interested in ea‘ch lrlo e. eri
the fitnction should help the students select tcammatef? W}lO arc in t bc‘sa:;e (:0
even different schools. Teachers, schools, and even districts ,should cH ab t;a ©
add criteria to this selection process that ensure §mdents don’t Ulnly.co B oder
with their best friends—that they also team up with sFudems of i;ﬁ;ﬂ?t li;nals(;
ability, compatibility, ethnicity, and socig—econormc status. P B ’ ;ﬁ; .ty
use personality inventories (e.g., Myers-Briggs) to help stude\nta u.nh tH t
their teammates may behave quite differently and how to deal with that.

2.6 Supporting roles principle

’ ' i ] ] eople—
PIES should help the student’s advisory commuitee to 1den;fy P Xpem
i : & »
including themselves as well as other teachers, community or aca en}n]icl : P .
’ . . - ln
senior students, parents, and guardians—ito play supporting roles in helping
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student learn from each task or other

activity, and should help them to define
those roles.

2.7 Learning contracts principle

“Learning contracts are practical devices helping one 1o bridge the gap between

curricutar requirements and self-initiated and self-directed learning” (Motschnig.
Pitrik, Derntl & Mangler, 2003, n.p.). Bach school or district can establish 3
project period appropriate for the developmental stage(s) of its students, Having
the same start time makes it possible to form new teams for new tasks, However,
somie tasks can span two or more project periods, and individual tasks MY span a
fraction of'a period. All focal schools at the higher developmental levels typically
coordinate the length and timing of project periods so that their students can
collaborate with students from other schools,
As an essential part of the planning process, PIES should
committee to develop learning contracts at two different levels: the student
(or advisory committee) level and the task/activity level. At the student level,
the contract should specify the short-term learning goals and all the rasks/ activities
for a given project period. At the task/ activity level it should be prepared and
signed by afl teammates and externa collaborators (if any) and should specify the
tollowing for each task/activity: short-term learning goals, teammates {f any),
student roles and responsibilities, mentor roles, roles of any extemnal collabors.
tors, deadlines, milestones, Fesources, assessment criteria, methods of assessient,
and criteria for modifyiag the congract. Any meodifications must be subrnitted
through this function and be approved by the advisory commitree. This leariing
confracts sub~function should be linked with a sub-function that helps scudents

and their advisory committees manage each task/activity in the contrace (see
section 3.1.2 below).

help the advisory

3. Instruction for Student Learning

PIES instruction function should cortain sub-functions for tasks and for scaf-
Jolding. Tt should have a task database, a coaching database, and
module database whose instrucdonal modul
tasks when instruction is needed just-in-time

an instructiongal
es are linked to specific points in

3.7 Task performance principle

PIES should a) introduce tasks to the student, by provide an authentic vir-

tual environment within which to conduct the rtask or alternatively provide
task elements that enhance real (community-based) task environments, c) help
students organize and manage their asks (time and resources), and d) help
teachers monitor the tasks. It should also ¢) help students collaborate with peers
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ing various documentation and communication tools and f} guide students to
using various !
ic at anse during teamwork.
solve conflicts that arise d g | -
e Introduce tasks. PIES shonld inmroduce the task to students, and also help
n ) BT, . o
achers do so. Alternatively, it should help students initiate a tas_k of their own
:ie ign by helping them choose and use a checklist of considerations for initiat-
esig ca . : .
ing their task. Considerations should include getting more information abot
! : T . SO o £ T
h§ task, identifying subsasks to perform wath milestones for each, deciding who
il do what and how they will work together, and identifying resources they
W 5 3 N 3
will need. Tor pre-designed tasks, introducing the task 5}1,011%61 ofter; be done
through a simulation or virtual world, such as Bransfords STAR. LEGACY
Schwartz et al., 1999).° . “
® Provide a virtual task envirenment. In many cases,” PIES should pro-
rOVi . : ses prc
ide a virtnal world or simulation game in which the task is conducted. In such
vide a ; ‘ . - Ir
ases, it should provide natural consequences for student actions th;:l tlhe
C - ’ - - 133 - p
irtial environment. A virtual environment 18 “a computer-generated display
that 1 ‘ : ense : ut in
that allows or compels the user (or users) to have a; sense ocfl bezx?gtpres: o
ctually n, and to interact wi
i han the one they are actually in,
an environment other t ] Y in terace with
that environment” (Schroeder, 1996, p. 23). Many ;csea}chfrs ha\i’mmgmg hat
i ' : S tate lea
i ir simulations can be used to facili
virtnal environments and simu . ming ¢
i 1 ement, collaboration,
i ' derstanding, motivation, engag \
that lead to increased un n aboradon,
and knowledge transfer (Barab, Thomas, Dodge, Larteatslc ;z;fu ,iett, 2008t
i 5; Mec >, Hass riplett, :
“hi ; Dickey, 2005; Mennecke, :
Chitraro & Ranon, 2007; , ‘ ) et 2008
i is func should also provide
i appropriate, this function ide
Rieber, 1992). When appr ' ‘ 0 provide virl
oaching as students proceed, with a virtual coach appeanng just-in e 1o
offer ’ i i i >ction, thou
offer advice {but not instruction-—that is described in the next sectio 1 o g
‘ i i s 1lessly).
the same virtual agent could provide both advice and mstrucnonAsear:: ) yts i
squire studen
ironments. Real-world tasks requ
Enhance real task environ nts. ] e scadencs 19
solve authentic, hands-on, and interdisciplinary problems. In cS'tscE wld ¢ area
. , 1 > ** PIES shou
world environment is ased for conducting the task,™ PIE pomd enbanc
that environment by introducing task elements related to the real envir ' ther,
. . | i self- sment, and o
stich as key knowledge, quality standards, planning, self- ;}m;gcmt o
\ i 1 ing : ity. It can also g
e devices using augmented re :
related resources on mobile ¢ : ity e
tools for students to use while conducting the task, such as data co cction, dut
analysis, communication, and collaboration tools. When appropriate, -
achin is “onnec
coacﬁﬁng should also be provided as students proceed. This helps con
dge to the real world. ] " -
kn(;;lle ° age and monitor tasks. The fask peformance sub fu:f(;t_l
e s i ¢, 1 ing identitying,
should help sindents organize and manage their task work, including

= Editors’ Note: This reference is Chapter 9 f;l VJ]fume I.I' tonain s st fftivonss of lpi
itors” Note: This is a sitmational principle. The niajor stiui i X
=+ Editors” Note: This is g sitia :
virfual world or sinulation game. . o -
wwn Editors’ note: This is the situationality for this sitational principle.
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assigning, and momtoring subtasks, managing time and resources, and docy-
menting progress daily. Students should be able to log time they devote to each
task each day to help their advisory committees keep track of their progress,
"This sub-function can also be used to organize and manage any non-task activi.
ties. The task performance sub-function should help teachers, parents, and othey
supporters monitor the tasks/activities, by flagging ones that require guidance,
facilitation, and scaffolding, Artificial intelligerice should be utibized, to provide
expert guidance autornatically, under the watchfid eye and additional insighes of
the teacher. The artificial intelligence can be deployed partly through pedagogi-
cal agent software. Hawryszkiewyce (2004) and Hawryszkiewycz and Lin (2003)
detail the infrastructure for such agents to take on much of the role of teacher
and expert (coach), and interact with learners by perceiving the progress of stu-
dents in their learning activities, and offering just-in-time assistance. The agenis
should also be able to facilicate the learning process by helping students set up
and manage their workspaces,

Afford collaboration tools. Various collaboration tools (such as docy-
mentation and communication tools) and social apps should be used by
students as collaborative and resource-sharing platforms. Social software and
other cloud-hased tools should be integrated into the system, offering stu-
dents personal tools for production, presentation, reflection, and collaboration,
Networks are created among students, teachers, and experts working within
the field to maximize learning. For example, social software tools like blogs and
wikis can make student work visible to other students, allow students to follow
each other’s work, and give students access to each other’s networks of people
and references. These networks also allow teachers 1o follow and potentiaily
participate in the work of students, This should be supported through con-
nections between students’ and teachers’ weblogs using RSS feeds and social
bookmarking (Richardson, 2005},

Help find, evaluate, and store resources. The fask petformance sub-
function should help students ro find, evalnate, and store resources and links
related to their task work, and cuitivate information literacy (American Library
Association, 2000) to locate, evaluate, and use the needed information. It should
provide some guidance, demonstrations, and practice with feedback to develop
good strategies for these activities. Tt should teach the concepts of personal
knowledge management and how to retrieve, organize, and evaluate informa-
tion from the Web. One way this can be done” is to mtegrate open-source tacls
{such as social bookmarking tools, knowledge logs, and task managers} into the

system as a mashup,® wich demonstrations on how these can be used for personal
knowledge management (Weber, Thomas & Ras, 2008).

* Editors’ note: This is a eue for a sityational privciple. The situationality is not identified here.
5 Mashup i defined by Wikipedia as “a web page, or web application. that uses content from more
than one source to create 2 single new service displayed in a single graphical interface.”
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Help resolve team comflicts. PIES should ‘help. Studi?nts and teachers
address conflict resolution issues, since conﬂic.ts ar(? inevitable in teamwork, n.ot
just in school, but also in famnily life and work hfe. Students thereby leam CQnﬂlct
resolution strategies, which inchude “constructive sﬂf—managem.ent (en‘lotlo‘nai,
cognitive, and behavioral self-controd), conm.lumcat}on, socuf_l perspecm;e_
taking, cooperative interpersonal problem sol\f*mg, and promoting respect for
individual and group differences” (Garrard & Lipsey, 2067). These .strateg;e.s are
tearned as students who encounter proble.ms shoul&% have the opt.xon to either
use a decision tree or keyword entry within the PILSS]SF&HL whjch' then sug-
gests particular sirategies for dealing with the problem. This sub-function should
be avaiiable to both students and teachers as a resource. When needed, stude.nts
may contact their teachers for help so that teache.rs can d1r.t:ct students to specitic
strategies or offer personal suggestions for resolving conflicts.

3.2 Scaffolding principle

The scaffolding sub-function should pro.vide stt..ldents With accdess to J};1st—m—
time {HIT) personalized coaching @d instruction anyun}e an az'lyvc\; él:inalsl
they work on their tasks.” According to Hmelo-Silver, 1)ur.1car-1, al? s
(2007), besides offering direct instruction when students experience t e m:i ©
learn something, scaffolding may also make parts of the task harder, in orTe}:
force students to engage with key disciplinary fr.ameworks and grategmz ﬂesi
redirect students to examine counterclaims, amculf"fte .expl.anal‘nons, an rge SC*
on progress. Coaching should be provldedvby PIES Jnst-m{;ume 1:;.; :;icheé_
typically™ upon student request, but Qcc3310nally on a p,re -Eteﬂi o sched.
ule or on student choice upon suggestion by‘ the st.udent s.v1r’t;1ahpe ,E i}l
agent. For the instruction, PIES should use validated mstructpna e eoryth(zou E
students develop specific skills, understian.dings, fzzlcts, ?Eihdislf:s)ts;;l:gin Shougld
learning by doing, nitorials, mini-simu anor.ls, an -so orth. G_ R
{lored to each learner’s learning style, kind of intelligence (Gardner, 1983),

]ijnetéils(is, preferences, knowiledge, and background based ;n Ehe sttfe:; ; ;;tre
sonal characteristics inventory. Students shoul@ have great ‘r?e acl)mesourc.es e
through such instructional resources, including open <‘3duc<1t10n T ,
should be taught to use metacognition and sel‘f»du'ecnon’. e on

Provide JIT, attainment-based instruc-tlon. P_iES suqﬁbj qu’ .(SuCh naton
should provide a just-in-time, personalized “instructional gver ay B
ulations, tatorials, drill & practice, research tools, and student-exp

jes in thi wepecially Chapters 1
% Editors’ wote: Scaffolding for tasks is addressed by many ilreories i {hu %'nfum‘ef, ;PF;:;E@JE jﬁ?'
(Principle 2), 3 (Principle 1), 4 {Priniciple 3), & (Principle 6), 8 (Principle 1), an
wt Editors’ pote: “As needed” is a situationality. o
wxe Editors' note: This is a cue for another situationality,
among the following three options are net specified here.

but the sitnational variabies that lead to deciding
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communication tools) to suppost learning throughout each rask. The ernpha-
sis of this sub-function should be on learning by doing multiple, authentic,
divergent performances (to proemote transfer) for individual skills, understand.

ings, and other kinds of attainments until mastery, with the help of rutorials

and demonstrations when appropriate, similar to the Khan Academy (hitpsy/ /-

www khanacademy.org/). This instructional support should sometimes™ e
provided automatically to a student when he reaches a certain point in the
task, sometimes suggested by his virtual pedagogical agent or teacher when
he reaches that point, and sometimes left to the student to request the support
whenever he wants it. This instruction promotes efficiency of learning, studeng
motivation, and transfer of learning to diverse contexts, and develops auto-
maticity of skills when appropriate (J.R., Anderson, 1996). Purthermore, PIES
should automatically collect data on student performance on each attainment
and make it available to the student and his advisory committee, to promote
self-directed learning,

Personalize the instruction. In contrast to many learning manage-
ment systems that focus on content management and administrative support,
PIES should provide personalized instruction that is tailored to each learner’s
profile in terms of learning styles, mulciple intelligences, goals, preferences,
knowledge, and background. Using artificial intelligence techniques, such as
nelligent tutoring systems, semantic webs, and adaptive systems, PIES shauld
infer, update, and store information about the learner from each instructional
module in order to adapt the instructional formar, content, resources, teedback,
and exercises to the individual learner in subsequent instructional modules,
This is 2 customized, localized alternative to “big data.” PIES should allow the
learner to navigate the instruction by providing learning-path options tailored
to each learner, In addition, PIES’ instructional sub-functions should make
extensive use of aural, visual, and dynamic as well as verbal modes of instruc—
tion, thus accommodating a greater variety of learning styles and enhancing
motvation, As supported by research, PIES can be seen to function as an
inteliigent learning management system (Yacef, 2002)—a personalized envi-
roament for learning with a greater focus on student learning styles, difficulties,
and progress that allows the system to diagnose and remediate and to adapt to
changes in a student’s personal characteristics. PIES should ENCOUTage per-
sonal knowledge management (Agnihotri & Troutt, 2009), with an emphasis
on the learner’s effort to discover, share, learn, and explore through diffcrent
combinations of skills and technology. The learner should be able to cus-
tomize screen appearance on PIES, rearrange learning content, and include/
exclude learning services. Sub-learning spaces should also be able to be created

to enable different types of collaboration (Ong & Hawryszkiewycz, 2003).

* Editors' note: This is another cue for a situationality.

Again, the sitiwational variables are not specified for
selecting anwong the three smethod variables.
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Help students learn meta-cognitive ski]._ls.* Researchers have found
that meta-cognitive skills or cognitive seli~regulation skills can be taught to si‘;u_
dents {Bandura, 1991; Zimmerman, 2002}, and tha.F there is a need to provide
instructional strategies that inspire, motivate, and gmde. students to devﬂop self~
directed learning skills (Vovides, Sanchez-Alonso, M.ltropaulou & MNickmans,
2007), such as determination of learning goals, learning aild, m:anagement st::a.ge_
gies, instructional resources, and external resogrces. PIES thrtl.lal.pedago.glca]
agent should address this need by prc?v.iding.nch resources in is mstrucugnai
support for students to learn metacogmtive skllls,-such as how to learn, -‘I]Tl}'omtgr,
evaluate, and reflect, and how to become self—.dlrccted learners (see (J= apter 9
for details). Direct support should also be pmx‘nded o nurtuze stm‘iems‘ curios-
ity, creativity, everyday living gkills, socia! skills, cc‘)llabor'atmn skills, Lharacte;
development, critical thinking, and problem-solving skills. Of course, suc
support is also provided by the student’s teachers and mentor. ’ s

Give access anywhere anytime. Asa Web—basec.i educational system, PIE
should connect students and guides across geographm—, tetgporal, and cubtural
boundaries with a variety of portable and wearable devices. |

Integrate with open educational resources. PIESV‘should SEIVe as lj po%;a/
to various OERs, such as those of the Khan Academy, QER Commons { ttp;.R
www.oercommons.org/), and EngageNY (https:/ /Www.engagegy.org). (3 $
should be easily integrated into PIES, similar to the way apps are mtegrzgf: 1r}§)}
a start phone, except that the OERs should be seamléssly ;nter(}}fera_ nfeoxa_
the other apps {othex parts of PIES)—they should be designe tq saﬁn’e i ! n -
tion with them—so the appropriate OFR is caned up automatic ;: W] ed e
student encounters a learning need while working on a task, and the stude

i nt’s personal
performance results are automatically fed from the OER o the student’s p

' ot 3 e seam-
attainments ipnventory. In essence, PIES instructional modules should b

ai fee,
tessly connected with educational resources that are available free or for a

1 i ithi ial ¢ ive learnin,
hence ephancing students’ learning opoons within a social constructive g

approach, while keeping the cost low for schools.

4. Assessment for/of Student Learning

; ; b-functions
PIES’ fourth major function is assessment for/of student learning, ts su

1 S5a531) arping oucomes
are: 1) assessing performance outcopies 1n the task, and 2) assessing learning

: etes a task or
in the instructional modules. When a group successfully compl

ily indi S e group has
an activicy, it may not necessarily indicate that cach member of the group

= r - s are a tatier of CWTrCRIMIN eory, 1o
= Editors’ nete; Me a[ﬂgﬂf e skills, o ."llg her-order IIRRIFG 3 Is, a i f ¥ b
€l s o e t ko ) der 1 k Jar ] i I tf; i

- &) SE w Chapler £ 0 are S0 i h mterte?ated that we have
wstructional theor y. FLOWENEY, 4 deseribe Ch 1 1 1 h Y l[f
ns H d j£ the ¢

‘ wy other theories in
H 16 address both in this volwime. Chapier 5 1s dedicated to what-to-teacl:, and marny
choseir to ¢

this volusie also address the inportance of these skills.

o] T HOLET SEE hapter 14 esign Considera s for oh Learnin OF IFIOTE ahout this.
Ci I3 onstderation: f Mobile & 2 f
#n Editors” note; y2 iy
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attained alt the asseciated learning outcomes to the desired degree of proficiency,
But it 15 important to determine the individual leaming attainments, in order o
have learning-based student progress. Thercfore, the assessment fanetion should
assess both team performance on the task and individual stident learning through the
instructional modules. i

Also, PIES should assess attainments in ail four pillars of the new curriculum:
thinking effectively, acting effectively, relating effectively, and accomplishing
etfectively (see Chapter 5). Thus, it should assess not only academic CutComes,
but also nonacademic ones, such as meta-cognitive thinking skills, collaboration
and communication skills, work ethic, and other kinds of emotional, social, and
character development. In doing so, PILS should cnable assessment by non-
teachers, including peers, comununity members, and parents. Student assessment
datz collected through the assessment function should automatically feed into
the recordkeeping function of PIES.

Although instruction and assessment are discussed as two separate functions in
PIES, they should be seamiessly integrated and take place simultaneously. This is
an important difference between the Industrial-Age and Information-Age para-
digms of education. In the Industrial-Age paradigm, instruction and assessment
take place separately. However, in the Information-Age paradigm, assessment i
embedded in instruction. In a task, the outcomes of the rask should be evaluated
tor assess student or team performance. In the instructionat modules, assessments
should take place within the practice exercises. A student should continue with
the exercises until she meets established criteria of competency or attainment,
When she meets the criteria, she moves on to the next topic of instruction
needed just-in-time for the task work., PIES should also note attainments that
benefit from periodic review and should provide periodic apportunities for each
student to use those attainments in tasks, as a form of review.

4.1 Assessing integrated performance principle

PIES’ assessment sub-function should use authentic tasks on which the student(s)
can demonstrate integrated sets of knowledge, undenstanding, skills, and other
attainments. Simulations or virtual worlds make ic easier, less expensive, and/or
safer to do this, but some real-world performances may also be needed or desired,
such as learning to back up a truck with a trailer or do a pirouette in ballet.
After a student or team has performed an authentic subtask in the task, the
assessment sub-function should assist student or team reflection” on the petfor-
mance as 2 pare of developing self-direction in learners. It should help students
reflect on several aspects, such as the strategies they used in the task, strengths
and weaknesses of student performances, and apparent misconceptions. Then it

* Editors" note: Reflection is an important part of the learter-centered paradigm and is cruclal to self-regulated
learning fsee Chapter 9). It is advocated by many of the theories in this valume,
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¢hould offer feedback on the student reflections by providing formative evaly-
ation of performances on the authentic task, when appropriate and v.vhen the
erformance is done in 2 stimulation. For real-world perﬁ)rmanc?s, it shogld
grovidc criteria or a rubric for a teacher or other gbsewer to use while obser\r}ng
the performance, preferably with a handheld device that uploads the evaluation
DI
restif:s tt}(;:;lzds ‘of the task, the assessment sub-function should assist r.eﬂe(:ti(m
on, and surmative evaluation of, the final product or performance in an}{ of
several ways, using the specifications in the task contract: the assessment crite-
tia, standards of performance, and methods of assessment. 8.0-1"113 examp]?,g of
methods of assessment include hosting a contest (i.e., competm(m)f arranging a
public display (i.c., invite students, teachers, parents and commu@ty metmnbers
to attend; 2 rating system may or may not be used by themy}, and being evaluated
by a single expert or a panel (_)f experts. ' . ]
The assessment sub-function should promote and assess nonacademic o‘ut
comes developed while performing tasks, such 28 metacognitive tmmg,
collaboration skills, and work ethic, by using seli-, peer-, rmd expert.—evaluatxofns.
For self-evaluation, the system should assist student reﬁectlon during and a fr
cach task. Durng reflection, students self-assess? their own performax;ce hy
reflecting on several aspects, including the strategies they uscdkdurmg t;sts,,d :3 ni
process through which they performed, thg strengths and wea n.es,sis1 ()C: f}} t
performances, and their misconceptions. The system should provi ehx C}I‘Cn
kinds of templates for different tasks to help stndents reflect on what ¢ 2;3\/ _a\:
tearned and the process through which they} performed. Fforhp.eer—er\; ::Egcé
their group members offer feedback on various aspe;ts o t 1::115 pi:[ hz mance
on the group task, such as collaboration and~ conmllniliauou § : s.gsmem‘y o
should provide different templates an.d zlubncs ro.1 gledf::e;bii:r (;s;seihe ﬁnai And
~ecvaluation, experts are invited to provide
i’;l:;‘ 1;: :retlfas the procefs of the student’s perfon.nance. The system should also
provide customizable templates and rubr%cs for this assessglent.f oo should
Lastly, the final task, artifacts, evaluations, and re’ﬂetctlons 0 su; fens show
be stored in the system and linked to each student’s mventoryfo. af e .
Therefore, studenss and teachers have eay access- tio. them for future 2.,
creating poztfolios or planning future leasning activities).

4.2 Assessing individual learning principle

Students’ individual leaming outcomes should. be as.sessed- m\' thekf;ztlxg;l;ni

modules. PIES should provide ﬁmctionahti.es, .m.c]udmg Zsses?mi O e

it is being developed, adjusting diﬁ"lcult?r to individual students, a

samne knowledge at different times 1n dlfferer}t ways. | s aicments in the
Yach standard should be broken down mto 11.161v1dua at anOt e

standards inventory (otherwise some Important artainments may
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and mastered), and each attainment should be accompanied by criteria or 4
rubric for evaluating mastery. PIES’ instructional modules should all require
students to do things, both to promote learning-by-doing and to assess mas-
tery of the attainment. When a student does not neet the criteria for 4 given
performance, feedback (formative evaluation) should be provided through
hints or explanations or demonstrating the correct performance. The Criteria
for mastery should include; ) criteria for 2 correct performance, b) a criterion
for number of umided correct performances in a row, and sometimes ¢}
criterion for speed of performance (or performing multiple tasks simultanc..
ously, to ensure automatization of the skill). When the student has met 4]
these criceria, then the summative evaluadion is complete.” In this manner,
formative and summative assessment are embedded in the instruction—there
Is no test. The student has reached mastery, upon which PIES should updace
the student’s personal attainmients inventery, including links to summary daga and
products, as appropriate.

When variabality of a task is an issue (for near and far transfer), PIES should

present the student with a representative vatiety of cases for the performances,

The greater the variability, the karger the item pool, and the more performances
the student needs o do correctly to reach mastery. Mere memorization is imsufs
ficient to perform weil because the variety of cases is drawn from a large item
pool. Students should be required to do even more pertormances when automa-
tization of a skill is important, Authentic contextual mformation is provided for
each of the cases, when appropriate.

When a set of related attainments {skills, understandings, meinorizations,
personal attributes, etc.) is mastered, a digital badge or a certificate should
be awarded for chat set of attainments. This motivates students and provides
more valuzble infermation for potential employers and other interested indi-
viduals. For instance, when a student masters a set of collaborative skills (e.g.,
helping teammates, coordinating tasks), he can he awarded 21 collaboration
badge. Ditferent badges can be awarded for different I

evels of attainment in
collaboration.

In sumimary, PIES serves four major functions to support student learning in
the information-age paradigm of education: recordkeeping,

planning, instruction,
and assessment. These must be se

amlessly and systemically integrated with each
other. In brief, the recordkecping function should automatically provide neces-
sary information to the Planning function. The planning fznction should identify
instruction functions (mainly tasks) for the student to use. The assessment func-
tion should be fully integrated with the instriction function. And the assessment
function should feed information into the recordkeepiag function.

# Editors’ note: Summative evabuation is essential Jor attainment-based student pregress, one of the most
Sundamental characteristics of the learner-centered paradign. However, it ynst be eriterion-referenced rather
thar norm-referenced for reasons deseribed in Chapter 1 (Principle 1),
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5. Secondary Functions

In order for PIES to be most useful for the information-age paradigm of
S hese four major functions to support student learning must be
educat:u‘m, t1((1,> ‘ stemically integrated with at teast three additional functions:
seamlessly aiilcat:zn and collaboration, 2) PIES administration, and 3) il‘Ilpl'OV6~
1 comrélglﬁs. These secondary functions support users in ways less.duecdy
mf‘f:idc’m the learning process. To see the design features for these functions, see
rela

Reigeluch et al. {in press).

6. System Architecture

| o dest as a clound-based computing system where data are
e ‘Slioblﬂih:Lusdécrssiijzge}!;tsil parents, teachers, adm.inist'ratom, and comml.lmty
b yh 4 Web browsers. As the schemasic diagram for PIES iilus-
e 'roug 11.1), the PIES cloud is to be housed within PIES servers.
praves (S.ee F;)gure c;m;d by the U.S. Department of Education. or by private
Th18?;i¥§s ;;;Epof the major functions of PIES (recordkeepmg., plfmnmi
fi:?:ugtion, and assessment) and the secondary tfu;fc;%g(z::n;u;a;cgg:;; ;I;n
ari inistration, and improvemen :
fjc]i‘jzg:??:c’,;ir::?\]fihm the PIES cloud. The major and seg)ndmy fanctions
should be connected to five major databases in the PIES cloud:

1. The Standards Inventory Database (SIDY), which includes federal, state, and

4l standards . _ )
2 g;:lcliesn.: Profiles Database (SPD), which includes personal attainments, per

isti k contracts
sonal characteristics, and tas ‘ L ‘ e
3 The Teammate Selection Database (TSD), which shqws o{h. )
- innng ( ect peno
interested in the same tasks at the beginning of each prOcht P ol
4. The Tasks Database (TD), which coniains fully developed tasks,
| ideas for tasks o be developed by sm&ge\s;g | <which contains 2l the st
] i Database . W ains .
5. The Instructional Modules : o
sional modules, including mastery assessments in the form of prac
iom . g

i L] wclent OTLES atabase, the Person attainimnents Ueilt()}y Sh()uld
N Al 1
1 ; 1 P f ] I) IC S ]._ " 1] a ‘
S SLh(}()} aﬂd can bL &CCLb\ed b)f th(— b} t'l,ldent

: e student, not the . : £
belong ta ¢he < to promote lifelong learning and sharing o©

at any time throughout her kife,

e ; ts. -
amom%%;?'rgsnt;e PIES cloud should be interoperable and seamtlessly mtegratzi
P that house OERs, external Web-based apps, @d othe-r op

S s (OEDs). Features of the PIES cloud should include interop-
ase 2Ds).

iptions sse design features,
and customizability. For descriptions of these design te

with data system
educational datab
erability, medularity,
see Reigeluth et al. (in press).
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V1. Closing Remarks

o summary, PIES is a set of design specifications for a technology system g
support the learner-centered paradigm of educarion. It has four myjor functiong
three secondary functions, and three architectural design features, as shown in
Table 11.1. :

TABLE 11.1 A Summary of PIES’ Design Features

Major i Recordkeeping 1.1 Standards Inventory
Functons for student 1.2 Personal Amainmens Inventory
learning 13 Personal Characteristics Inventory
2. Plnning for 2.1 Career and Tong-term leamning goals

student Jearning 2.2 Current prospective attainments
2.3 Short-term learning goals
2.4 Tasks and other activides
25 Teams
2.6 Supporting roles
2.7 Learning contracts
3. Instruction for 3.1 Tasks: introduces, provides virnial
stadent learning environment, enhances real task
environments, helps manage and monitor
tasks, atfords collaboration tools, helps
find, evaluate, and store resources, and
helps resolve reamn conflices
3.2 Scaffolding: provides JIT actainment-based
mstruction, personalizes the instruction,
helps students leamn meracognitive skills,
gives access anywhere anytime, and
integrates with OERs

4. Assessment 4.1 Assessing integrated performances in the
for/of student task space
learning 4.2 Assessing tndividual learning in the
instructional modules
Secondary 1. Communications and collaboration
Funcdons 2. PIES adminiswration: general student data,

personmel data
3. Improvement of PIES: improving
Insorucion, Enproving assessments
Standards Inventory Database
Student Profiles Database
Teammate Sefection Database
Tasks Database
Inseructional Modules Database
Interoperabilivy
Modularity
Customnizability

Architectural  Databases
Features

Other features

@ o e
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Fifty years of piecemeal educational refoﬁmsT have left our public e'ducati(.)n
systems increasingly inadequate to the educational nceds of 2 post-induserial
society, but there are over 140 schoal systers .(mostiy charter schoaols) that are
pioneening the learner-centered paradigm (Reigeluth & Karnopyp, 2013). The
Jargest positive effect on increasing the current rate %nd success of p&ll"&dlgm
change would likely be the development of technolf)g.zcalv teols appropriate for
the learner-centered paradigm. Without such tools, it is d1fﬁc_u1t for teachers to
truly personalize learning and base smdfc-:nt progress on. learning rather ‘than on
time. This chapter has presented a design of a systeml that could provide such
rools, PIES. It is our hope that this chapter will inspire researchers to advance
these design specifications and develop such a system.
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UNIT 3

Steps Toward the Learner-
Centered Paradigm

Unit Foreword

As described in the chapters in Unit 1, student progress in the learner-centered
paradigm should be based on leaming rather than on time spent learning, shoutd
require the performance of authentic tasks, and should be personalized based on
the learner’s goals, interests, preferences, and prior learning. This paradigm shift
requires changed roles for instructors, learners, and technology; and it requires
a changed curriculum that is expanded to encompass emotional and social
development and is restructured around effective thinking, acting, relating, and

accomplishing.

The four chapters in Unit 3 present some emerging instructional-design
theoties that reimagine where and how instruction and learning take place,
focusing in particular on learning that happens ouside the classroom and how
it can be tied to in-class instruction, Because these approaches are all working
in (or perhaps more precisely, trying to work around) the current paradigm of
content-focused and fime-bound instruction, we see these as steps toward the
new paradigm, atternpts to employ some of the learner-centered principles to
disrupt the current system from within.

In Chapter 12, Designing Instruction _for Flipped Classrooms, Strayer prescribes
the use of out-of-class tasks in which learners examine reified information to
initiate construction of knowledge and provide responses that the instructor
then uses to guide in-class activires. Class time is spent on shared reflection
and on tasks that address learners’ questions and misundesstandings and require
Jearners to grapple with non-routine problems, communicate their thinking,
and critique the reasoning of others. Flipped classroom instruction seeks to opti-
mize the time that instructors and students spend with each other by making






