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Abstract

This research uses the economic and management theories to examine the
heterogeneity in the adoption of an early childhood teaching method, called HighScope.
Through data collection of the RIECE Thailand— a research program that has promoted the
adoption of HighScope in Maha Sarakham and Kalasin provinces since 2015, this research asks
why some teachers adopted wholly while some adopted partially. Both quantitative and
qualitative analyses confirmed that a regular year-long interactions between local teachers and
RIECE teachers through co-teaching is an effective method for technology transfer leading to
high-fidelity adoption while an unstructured week-long on-site training/visit may not be
satisfactorily effective. We also found that for high-fidelity adoption to occur it requires co-
existence of three mechanisms, including technology transfer, reassurance, and leaders’

attention. Teachers’ preferences and career attitudes may not lead to effective adoption as
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suggested by current understanding. Our study makes contribution to the adoption of intangible
process technology. Unlike the adoption of tangible technology that highlights the importance of
adding or subtracting physical elements to encourage adoption, we posit that the adoption of
process technology needs to focus on technology transfer, through which adopters truly form

essential tacit knowledge of the technology.



1. Introduction

Technology adoption/diffusion is one of the key mechanisms for economic development.
Developing countries can catch up with developed countries by adopting new and effective
technologies. Therefore, it is very important to understand technology adoption decision of
economic agents. Likewise, it is also a central question to the field of management.
Management scholars have been intrigued in questions such as how certain technologies or
practices come to be adopted widely, while other equally plausible alternatives are not; how a
foreign technology, which may misfit with existing routines, is finally accepted and gains
legitimacy in a new country; and what accounts for that success. In this paper, economics and
management theories are jointly drawn upon to understand decisions of early childhood
teachers to adopt a new and effective teaching approach, called HighScope. Specifically in this
paper, we were initially inspired with the question: why a technology with well-proved and even
longitudinal evidence of its effectiveness such as HighScope was not widely adopted? And why

does heterogeneity in the adoption of HighScope occur?

Economists have long been interested in technology adoption decision. Most of the
early literature focused on the adoption of agricultural related technologies, e.g., hybrid corn
(Griliches, 1957), hybrid maize (Suri, 2011), fertilizer (Duflo, et al., 2011; and Conley and Urdy,
2010). A more recent group of literature studied health related technologies, e.g., deworming
drugs (Miguel and Kremer, 2004), bed nets (Cohen and Dupas, 2010), menstrual cup (Oster
and Thornton, 2012). Both groups are all about the adoption of tangible products, however. On
the other hand, process technologies, e.g., management practices, teaching approaches, can
be equally important. But to the best of our knowledge, there is no economic paper dealt with
the adoption of an intangible process. One of the main reasons might be the limitation of data

and measurement regarding this type of technology and its adoption.

Fortunately, there have been some studies focusing on the adoption of process
technologies in management literature. For example, Kennedy and Fiss’s (2009) used data on
the diffusion of Total Quality Management (TQM) among U.S. hospitals to study effects of

motivation (efficiency vs. legitimacy) and issue framing (interpreting the new practice as



opportunities for gains or threats of losses) on adoption of process technology. In their study,
they follow Ansari, Fiss, & Zajac’s (2010) definition of adoption, as referring to fidelity and
extensiveness. Fidelity is the extent to which the implementation of the new practice follows a
widely acknowledged template rather than customizing it to the specifics of an organization.
Extensiveness is the extent to which the new practice is adopted across organizational or
geographical units (Ansari et al., 2010). Their findings reveal that different motivation and issue
framing are related to different degrees of technology adoption. With similar interest, Kostova
and Roth (2002) drew on the adoption of a quality control practice by subsidiaries of a
multination corporation (MNC) to examine factors that affect variation in practice adoption. Yet,
they differently conceptualize practice adoption as implementation — “the external and objective
behavior and the actions required, or implied, by the practice,” and internalization — the state in
which adopters view the practice as valuable and become committed to the practice (Kostova &
Roth, 2002: 217) under pressure of two forces. The two forces mean that on the one hand they
need to conform to their MNC in the home country. On the other hand they confront institutional
pressure in the host country. To conduct an empirical test, they operationalize these two forces
into relational-context variables and institutional-context variables respectively. They found that
the factor that determines the high level of implementation and internalization is an institutional
variable — a cognitive institutional profile, which refers to the environment in which people knew
a great deal about the practice and many companies adopt it. With regard to relational
variables, they found that trust and identification positively relate to the level of implementation.
This is in line with Tsai and Ghoshal’s (1998) work, which emphasize trust and identification as
facilitating exchange of knowledge, reducing ambiguity related to efficiency of the practice, and

thus enabling practice adoption.

These existing management studies are important for providing us a starting point and
developing our fundamental understanding about adoption of process technology. However,
even though these studies shed light on process technology, these technologies such as TQM,
ISO, or supply chain management have been long and widely adopted with well-established

and clear prescriptions of standards of actions, target measurement, and evaluation. Yet, in the



case of the HighScope, it is a process technology that is ambiguous, equivocal, and still at the
primary stage in Thailand. Despite its common and prescribed activities of Plan-Do-Review
teaching approaches or classroom design, the effective adoption of HighScope deals with
intangibility. It needs teachers’ true understanding about its underlying logic and abstract
concepts to yield tacit knowledge associated with it. To our knowledge, no studies in the
management either have been done in investigating the adoption of ambiguous technology.
This is where we contribute to the literature of both economics and management.
Understanding such adoption, we believe, is important, as many technologies such as those
mostly used in firms such as design thinking, agile methodologies etc., or those used generally
in the society such as recycling practices, etc. are process technologies like HighScope, and

have so far gained little attention and hence not been implemented effectively.

This research used both qualitative and quantitative data from the Reducing Inequality
through Early Childhood Education in Thailand (RIECE Thailand) — a research program that has
enacted and promoted the adoption of HighScope. The program has since 2015 engaged in
implementing and promoting HighScope at preschools under the management of Subdistrict
Administrative Organizations (SAOs) in Maha Sarakham and Kalasin provinces. Over two years,
it has been observed that some teachers accepted the new technology, and adopted fully with
satisfactory outcomes in children skills, which can be conceptualized as high-fidelity adoption
(Ansari et al, 2010). Yet, some are indifferent towards or refused the new technology, and
adopted only partially. In the theory of management, such partial adoption is referred to as low-
fidelity adoption (Ansari et al., 2010), or ceremonial adoption (Meyer & Rowan, 1997) —adoption

occurs only partially or superficially while nothing change at the operational level.

In conclusion, this paper draws on both the economics and the management
perspectives, and is approached with both quantitative and qualitative methods in order to
understand the heterogeneity in technology adoption, which ultimately enables the researchers

to answer what factors influence high-fidelity adoption.

The remainder of the paper proceeds as follows. Section 2 starts with describing

qualitative methods, and discusses the qualitative findings of mechanisms that lead to high-



fidelity adoption. In Section 3, a simple economic model, the empirical specification and
empirical findings are presented. Section 4 contains the discussion and future research. The
interview protocol and specific questions regarding career attitude — attitudes towards being an

early childhood teacher — are shown in Appendix A and B, respectively.
2. Qualitative Analysis

This section presents qualitative data collection and analysis, and discusses the primary

qualitative findings.
2.1 Qualitative Data collection

Data have been collected between 2015 and 2017 from three sources: (1) semi-
structured interviews, (2) nonparticipant observation, and (3) written and electronic
documentation and archives. The primary source was semi-structured interviews, while the
observation and documentation data served as triangulation and complementary sources for
understanding the context of early childhood and SAOs’ preschools, and for solving
discrepancies among interviews. The second author conducted in-depth interviews with
interviewees that were considered as related to the issue of adoption of the HighScope. In total,
there were 61 interviews, all recorded upon the interviewees’ consent and transcribed verbatim.
Each interview lasted from 20 minutes to one hour. Table 1 shows the details of the interviews.
The interview protocol (see Appendix A) contained the list of questions, which were used across
interviewees pertained to their response and perception towards the HighScope; their
approaches to implementing the HighScope in practice, their thought about early childhood
education and development in general, their thought about preschools and teaching practices
in their local areas in particular, their functional units and organizations, and formal and informal
indicators of evaluation of teaching performance and learning outcomes. The interview protocol

was customized for hierarchical level, organizational tenure, and geographical units.



Table 1: Interview data

Interview
Interviewees
Number Duration (min)
SAOQ chief executives 9 236.83
SAOQ education officers 5 123.64
Local teachers 37 683.72
RIECE teachers 8 192.87
RIECE team members 2 65.64
Total 61 1302.7

The second source is observation. As part of the RIECE team, the second author has
engaged in non-participant observation at both sites of preschools and RIECE office, and took
detailed field notes during her observation. At the site of preschools, her observation focused on
teachers’ routines and interaction with kids and among peers. At the site of RIECE, her focal
observation was on the team’s translation of the HighScope into the Thai version. Translation is a
notion of the management theory (see Boxenbaum, 2006; Czarniawska & Joerges, 1996; Sahlin-
Andersson, 1996; Zilber, 2006). It focuses on the use of artefact, symbolic, and meaning by
agents to explain how a foreign idea, concept, or technologies gains acceptance, and become
widely adopted in a new country. Some scholars replaced the concept of diffusion with the
concept of translation to understand in-depth the adoption and spread phenomenon (Maguire &
Hardy, 2009; Zilber, 2006). In addition, the co-author observed the team’s collective
interpretation of early childhood development, and their thought about existing teaching
activities, outcomes, as well as other alternative practices. The objective of the observation and
field notes were to gain in-depth contextual understanding, aid in and enhance the researcher’s
interpretation, and extract insightful information that may not be explicit or difficult to gain from

the formal interviews.

The last source is RIECE’s paper and electronic documentations and archives (e.g.
presentation slides, brochures, meeting minutes, press release, videos recording daily routines
of teaching in class), as well as public data such as news, media, and books regarding early

childhood education in Thailand in general, and the HighScope in Thailand in particular.



2.2 Qualitative Data analysis

The data analysis consisted of three stages. First, the co-author drew on accounts of all
data collected to build an event history database (Garud & Rappa, 1994), and compose a
narrative story. This narrative allowed her to develop understanding of the field, and also used
as a temporal track to understand what happened to adopters (teachers) and their stakeholders
(e.g., SAO officers, parents, other schools) during the adoption, what effects from the RIECE’s
actions (such as sending RIECE teachers to co-teach, providing training and workshops for
teachers, promoting adoption with provision of children’s books) can be on adopters and their
implementation. The case description was often crosschecked by the RIECE’s staff who

engaged on the regular basis with teachers and SAOs.

In the second stage, the second author re-examined the data, focusing on patterns
across interviews as well as consistencies and inconsistencies across interviews with SAOs and
preschools. Employing the qualitative coding (Strauss & Corbin, 1990; Van Maanen, 1983) as
analytical techniques, she identified initial concepts by using language from the interviewees

whenever possible, and grouped them into first-order categories.

Then we looked into RIECE’s evaluation documents. During the 2-year data collection,
the RIECE team followed each preschool’s implementation of the HighScope practice, and
evaluated their performance. Checking with the literature, the co-author considered that that
their RIECE’s evaluation criteria can be conceptualized as fidelity. Their criteria basically include
whether a preschool implemented the practices and activities proposed by RIECE (i.e.,
following Plan-Do-Review, designing classrooms into corners, use of RIECE materials
developed for different age groups for 2-3 and 4-5 years old, and promoting children’s book
borrowing), whether they do these practices every day, and what outcomes one can observe
from children’s development. Then the RIECE team scored and ranked each school
accordingly. Building on this ranking, the second author after consulting with the RIECE team
grouped the scores into categories and labeled each category with ‘excellent’, ‘very good’,
‘good’, “fair’, ‘poor’, and ‘very poor’. Although she did not interview all the preschools, she based

on these categories and interviewed representatives of each category through



recommendations of the RIECE team. Checking with the literature, she defined that excellent
and very good adopters fit with the definition of adoption with high fidelity, while those ranked as
fair, poor, and very poor fit with the definition of adoption with low fidelity. Then she focused her
examination on these two new categories. This focus of data from different adopter categories
allowed her to examine how adopters with high fidelity and those with low fidelity responded to
the HighScope, how they perceived, and how they implemented the HighScope, as well as what

were obstacles or issues for them in implementing the HighScope.

In the third stage, she used axial coding — the search for and identification of
relationship among first-order categories (Strauss & Corbin, 1990). At this stage, the question
that she had in mind in guiding the coding system is what factors affect difference in technology
adoption, and what factors influence adoption with high fidelity. At this stage, she focused on
patterns, similarities across first-order categories and relation among these categories, then
collapsing first-order categories into a smaller number of second-order themes or axial coding.
This was not a linear process, but proceeded iteratively among data, emerging themes, and
literature to find refined conceptual themes or aggregate-theoretical dimensions. Then during
these second-order themes, it became clear that these themes are associated with particular
causes and outcomes: low-fidelity adoption associated with attitudes towards change that can
be conceptualized as organizational resistance and the lack of resources; and high-fidelity
adoption associated with 4 themes, including reassurance, outcome realization, technology
fransfer, and leaders’ attention. Figure 1 shows analytical process that contains coding from
first-order categories, second-order themes, to aggregate dimensions for ceremonial adopters
and non-adopters. Figure 2 shows analytical process for high-fidelity adopters. Table 2 and 3

show representative interview data as evidence to support Figure 1 and 2 respectively.
2.3 Trustworthiness of the data

Interview data has limitation. It is limited to interviewees’ experience, understanding and
interpretation, and ability of a person to articulate, while also limited to what interviewees think
as relevant and are willing to share with researchers. To compensate these limitations, the

second author conducted interviews with a wide range of interviewees as many as possible, at



different hierarchical level, from various functional units, and in different geographical areas.
Also, to minimize the risk of idiosyncratic data, she hence collected multiple data sources that
included observation and documentation published both internally and externally. Many
management scholars support the use of observation techniques in data collection. It is
acknowledged that, in addition to the limitations of interview techniques mentioned above, some
insights are intrinsic in the context, which needs researchers’ interpretation to extract them out
Many concepts of management such as sense-making and identity have been benefited from

the observation technique. Hence, observation plays a potent role in this paper.

Another concern that may be raised regarding qualitative analysis is the coding system.
To ensure the trustworthiness, the second author showed her primary coding and findings with
researchers of the RIECE team, to gauge whether her interpretation and coding makes sense
and true to the case. In the future, she will follow other qualitative researchers by involving
another qualitative researcher to conduct the coding and compare with hers, as well as
presenting the findings to some interviewees, RIECE team members, and researchers from the

same and different disciplines to triangulate and ensure internal validity of the findings.
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First-order categories

A1) Parents prefer reading and writing
A2) The practice does not align with
expectations of public schools

Second-order themes

B1) It does not align with the central
gov's requirements/templates.

B2) “It's good, but it makes me busier.
We already have lots to do.”

v

A. Attitudes towards change:
misfit with beliefs and values of
stakeholders

C1) Not enough resource allocation

B. Attitudes towards change:
misfit with core practices,
routines, and evaluation
criteria

D1) There is no coach to guide us.

D2) "I tried it, and | can’t do it.”

D3) Onsite training is not enough.

D4) Not truly understanding how to do it.

| C. Attitudes towards change:
“| misfit with resources

Figure 1: Analytical process for ceremonial adopters and non-adopters.

D. Lack of technology transfer

11

Aggregate-theoretical dimensions

Organizational
resistance
& low-fidelity adoption




First-order categories Second-order themes Aggregate-theoretical dimensions

E1) "It works. Many people visited us."”
E2) Positive feedback from stakeholders
EJd) "We are proud, because we got many
visitors."

E. Reassurance

F1) Realizing efficiency outcomes from

adopting the new technology *| F. Outcome realization \
F2) Seeing change in kids \

High-fidelity
adoption

G1) Building understanding of the
technology through co-teaching

G. Technology transfer

H1) SAO chiefs showed primary interest
in education more than, compared to —| H. Leader's attention
other tasks.

Figure 2: Analytical process for high-fidelity adopters
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Table 2: Dimensions, themes, categories, and data for coding of low-fidelity adoption

Second-order themes &
first-order categories

Representative data

Aggregate dimension:

Organizational resistance
& low-fidelity adoption

. Attitudes towards A1)  Parents prefer reading and writing.
o d’lﬁ v 1 a 1 1Y Y & v a o A v
change: misfit with laalaltfdingunizaunumice usginasasasnnlifanlfFaumiade finases
beliefs and uwauanuandinnlssGauldliniisde Aeasindalay
expectations of aznnliignanlfeanliignidaulfusdaansiindudslane (interview, local teacher).
stakeholders A2) The prachce does not align with expeotaﬂons of public schools.
“mumqL?@qma‘mmafnmmma\mmm@lmmﬂﬂmm n&1 ninuansean JAu
sy weisdariolilszsun 1 Alsadou ﬂgmmummmhmﬂ@ HNAAUZHNAA 9N
\AzUanaLAINAugANgT i luFaumideisu wideliean devie abe lald”
(interview, SAO).
. Attitudes towards B1) It does not align with the central gov’s requirements/templates.
change: misfit with “[agnaud] Teniae wivendn il eus.Alinsms wifingaaensy aus. Al
core practices, langa99 Lmﬂ@ﬂ’mlﬁu@gﬁ,lﬁ'}" (interview, a local teacher).
routines. and B2) “lt's good, but it makes me busier. We already have lots to do.”
evaluation criteria “fufanssufinz Lmﬂmmui wsifi ldAag 1§91 Plan Do Review vnduey RIEERRIRR
Tu WniuhLLmzﬁﬂuLmﬂquu Wmmmmmﬂmm%‘@ﬂ WQﬂW@m@VTi@ﬂﬁqu Aaeniu
”VLimum H|ghScopeLuﬂuum'a<m’flmi’1 Vneufinay SufifuReanssuia wsidn
Li’]ﬂumul,ﬂ'ax'aﬂl,m']” (interview, local teacher).
. Attitudes towards C1) Notenough resource allocation
change: misfit with FEnaunAIN e idfRanssy Tevladl Aludsefdanns 7 ‘V]LLLL"] mumuwm
(ESOUICEs gunsnferlaezuaziung dufin Wmﬂiﬂm'}umuuummmﬂu Lwauwmﬂuu A
18R WAdRaTN TN AR TR ” (interview, local teacher),
. Lack of technology D1) There is no coach to guide us.
transfer aus. 1 Wismuz il sess) widimleuiudusumteunvlaiiaunasii iezdn
Aay " o ad , p , \ !
PlifauAgnue Timleununau stauessanuluaniamuagandos laluuey
@ v % 1 . .
wrisesld1d g v (interview, local teacher).
D2) “ltriedit,and | can’tdoit.”
a P ) v @a .. W
[Meudnliinglasenis RIECE fauaau] “dufifuzazinsenisaedian usdnsdsly
dinladn - 82 fleenazianueez widdudslalad wanmelfimendelaidinla
azlsunnung Aaadulildls wifaueazfmm s Wiunuesmenududng”
(interview, local teacher).
D3) Onsite training is not enough.
“nlileusn weifidunuuesung Nnguuasnanuly 1A Tidinlasta on
UfjtRusaazeslsieldlunnz” (interview, local teacher).
D4) Not truly understanding how to do it.

“in3denw: M luaniagesAuiuAuditanieliesnlilaala] wnlidinla

Asepiinandnsudngasasepanazidinla uwineulfellae-iuan wiyaidunie

s uunddusdunngrsndainue Wiminddaasunis dunsninuieis
. sy o o o2 a o Ly . .

Plan Do Review NA2NN11NIU] ﬁﬁ@iﬂﬂLL@QL‘?ﬂiﬂJ inla (interview, local teacher).
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Table 3: Dimensions, themes,

categories, and data for coding of high-fidelity adoption

Second-order themes &
first-order categories

Representative data

Aggregate dimension:
High-fidelity adoption

E. Reassurance E1)

E2)

E3)

"It works. Many people visited us.” 5

“muﬁmmg‘imama%mrimuu,iﬂL‘fif_l NAZINTiRdAR N UUT AL ﬁm@ﬂi’mgd’] T
IAuarz AdanansdulemannAnsann Iua. WU TaFauansmA NRW
(interview, local teacher).

Positive feedback from stakeholders

finasesinAiinAsasinanouiunife 1.AalATaN TN ENIUNALTINY INg1290
Lﬁﬂ”lﬁﬁmuna"uiﬂﬁ@Lﬁﬂ%’éﬁmumﬂﬁmLzm (interview, local teacher).

"We are proud, because we got many visitors.”
me@’mL‘ﬂ‘ﬂﬁuﬂmuummmuummmuﬂummm NernmlsaEanses ang. mm,\'m
Numm"ﬂmmuu@m\‘iNF;IﬂﬂN%@?;I interview, local teacher).

F. Outcome F1)

realization

F2)

Realizing efficiency outcomes from adopting the new technology
‘mezendludaniiedeadufanssulszaiu etherenudauie mideinud
nautiefinanndu anusneuliaasin ARenuiifidinan uwifiandauvilie
prdAtimenin avnusiteufiinidindumugaie uda ey dufmies
widlunuiudeivinlugaui winesnidlulaalal diniitkdu mvousesnmag
Awwnag” (interview, local teacher).

Seeing change in kids
weuinlFEudeuiBuifd i douduinlfagiiindslafiesnazinse” (interview,
local teacher).

“usinendgiv laalaa udiafandnuaniunvui umwmmﬁfmwmﬂ waziandsziey
fael [Un3denu: LLmLiﬂmumLL@”wmmmm pz] BosaueTauRINLAL A
[in3dann: danaainezlsng] mmmmnmmnmwm MINgzIin LLNﬂﬁ‘“’W\W]L?I’]VLﬂ
agjiinuanliy AnsviRnuT L eg Rt Hasfdanadnienuituaningd

quuummmumu@ﬂ LLZ\]’)‘VI’]LL‘J_I‘J_ILL‘JJ@ﬂSLMNL?J’WJ’Wﬂﬂ" (interview, local teacher).

G. Technology G1)

transfer

Building understanding of the technology through co-teaching

“memmnﬁﬁﬂﬁﬁﬂ@m% ﬁ@mLﬁﬂﬂ@muwﬂﬂﬂqﬁ@L?ﬁiﬁiLﬁu’é@ﬂ - el

Vluﬁwmmmm'ﬂul,l,a‘ﬂmmm XX mmmﬂuuuﬂ Adallidinlagslawinlng wuwﬂmm

qumi RIECE «n Li’wmvl,uyl,mmmmﬂ\ﬂqm@mu ABLINNEZIN NN AR
4" (interview, local teacher)

[Undannu: meuuuwmﬂummﬂe [HighScope] Luﬂ@NjLLMLﬂumevﬂﬂim]

“L‘W‘a?’]vmuqm’ﬁwum[ﬂgim\imﬂme'au”(mterwew, local teacher).

H. Leader’s attention H1)

SAO chiefs showed primary interest in education, Compared to other tasks.
“NN@MI@L?@Qﬂ’W?ﬂﬂHWH“ﬂ@‘U mmmﬁmmﬂmumﬂummmﬂm m@”miuﬁuwu
Luﬂmwmuﬂ?”mmmm Numﬁuﬂmmﬂ 49 L?NVIN\?‘LI@\?L?‘ﬂ\iﬁuﬁlLL@”ﬂﬁﬂ’]?L?ﬂ\i
“’1?L“L$EII§1’1\‘1“”|L‘LA£I NNV‘]@’MmJL@uLﬁ"ﬂ\‘i‘leWﬂW‘ﬂ'&Nﬂ’liu”” (interview, SAO).
“mmmumm‘u ”lumsmnmwﬂ'@mu umfmum ‘llu‘ﬂilﬂ‘l_lﬁlflﬁ'm@uﬂﬂ’ﬂ N‘].Iﬁ“ﬁﬁ?
Vlﬂmumuuuﬂ@um L“IﬁWﬂ“ﬂﬂJV]f‘%LﬂﬁI‘ﬂﬂ’]@W?@NV]@V?UIﬂNﬂ’]? A1‘1)134‘]L°]J’13~I’191,‘1»&‘1/\1‘%‘1/1

mLﬂ\‘luﬂi'ﬂNu”mu (interview, SAQ).
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2.4 Qualitative Study’s Findings
Organizational resistance as source of low-fidelity adoption

Through the primary analysis, dimensions and themes that could explain different level
of technology adoption emerged. The co-author found organizational resistant as a dimension
attributed to low-fidelity adoption. Organizational resistance occurred due to adopters’ attitudes
towards change and the new technology as misfit with existing beliefs and values of
stakeholders such as parents and public schools; misfit with current practices, routines, and
evaluation; and misfit with existing systems of resource allocation. This corresponds with
organizational culture theory in the management field, explaining that practices that clash with
existing norms, beliefs, and routines tend to encounter resistance from adopters. This is not
surprising and true to many cases of change at the early stage. In the interviews, many teachers
with low-fidelity adoption expressed their concerns about the adoption because their workloads
were already tight. They were also afraid that parents might not like this new technology, since it
does not highlight reading and writing. In the long run this might be the reason why local
parents would not send their kids to their schools. Interestingly, these concerns on workloads
and stakeholders’ expectations were not found among teachers with high-fidelity adoption. In
contrast, high-fidelity teachers stated that they received positive feedback from many parents
about their kids’ behavior at home and parents’ praise about the activity of children’s book
borrowing. Scholars explain that new technologies that contradict with established routines,
norms, and resource allocation systems will create emotional discomfort (Bartunek, 1984;
Schein, 1985), leading to reluctance and resistance to implement the new technology. To
promote the adoption, it needs change in attitudes. Yet, such change takes time, since attitudes
are rooted in belief that current practices are also good and effective in the eyes of adopters
and stakeholders (i.e. we do what we think it is good. That is why we still have kids coming to
study with us. Parents like the way we teach); and taken-for-granted and routinized behavior
that has over time been influenced and maintained by power structure and incentives (i.e. we

need to follow orders from the SAOs. They are the ones who give us salary.).
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For adoption to occur, we can turn to the diffusion literature, which explains that early
adopters are motivated by a desire to yield economic and functional gains (Tolbert & Zucker,
1994). When the adoption has success stories, the new technology becomes compelling and
easier to adopt, encouraging more adoption. As the quantities of adoption increase, the new
technology gains more or less social agreement regarding its pragmatic value, and becomes
considered as appropriate and necessary. Imitation of adoptions is accelerated. Late adopters
follow suit, with a desire to appear legitimate more than to gain pragmatic values as early
adopters (DiMaggio & Powell, 1983; Greenwood, Oliver, Suddaby, & Sahlin-Andersson, 2008;
Meyer & Rowan, 1996; Suchman, 1995). The point for practical suggestions is that, in order to
overcome resistance and promote adoption, creation of exemplary schools that can adopt
HighScope effectively is needed. Also, to accelerate the diffusion, social awareness of its

effectiveness is required.

Another theme that leads to the low-fidelity adoption is the lack of technology transfer. In
contrast to attitudes towards change that result in organizational resistance, the lack of
technology transfer is more controllable. Many teachers at low-fidelity adoption stated in the
consensus that they did not truly understand how to implement HighScope. They tried it but still
could not do it well. One reason is that they did not have a co-teachers to guide them. It may be
that when they were giving training onsite, they understood the broad picture. Yet, upon
implementation themselves, they faced challenges and questions that they did not know how to
cope with, thereby becoming resisting the adoption. This emphasizes that adoption of process
technology, unlike tangible technology, needs approaches to promote formation of tacit
knowledge. Through comparison with high-fidelity teachers, these teachers have RIECE

teachers to co-teach. This technology transfer will be explained further in the next sub-section.
Mechanisms leading to high-fidelity adoption

This sub-section provides descriptions of findings on mechanisms leading to high-
fidelity adoption of process technology. Figure 3 illustrates the findings. To achieve adoption
with high fidelity, the analysis revealed four themes: reassurance, technology transfer, leader’s

attention, and outcome realization. The first three dimensions that appear in rectangular boxes
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and straight lines indicate controllable dimensions, while the last dimension that appear in

dotted oval and dashed lines refer to uncontrollable dimension.

The relationship between technology transfer and high-fidelity adoption may be
explained by two aspects. First, technology such as HighScope is new and foreign. For local
teachers to adopt, it requires ‘translation of the technology’ to be pragmatic and appropriate
(Czarniawska & Joerges, 1996; Sahlin-Andersson, 1996). The new technology is considered
pragmatic, when it is easy, convenient, and effective for adopters. And it is viewed appropriate
when it aligns with the institutional context (Greenwood & Suddaby, 2002; Suchman, 1995). To
make HighScope pragmatic, RIECE engaged in translation of HighScope into the Thai version.
RIECE has worked to align the new technology with pragmatic value e.g., creating informative
and easy-to-understand teaching materials for implementing HighScope, providing RIECE
teachers to co-teach, providing trainings for beginning adopters, and giving feedback and
supervision. Also, RIECE rendered HighScope appropriate especially in the eyes of high-fidelity
teachers, by aligning the technology with the institutional context i.e., the teaching material
designed by RIECE are the same as and corresponds with the template and the main idea of
the central government that SAOs need to follow. Interestingly, some teachers with low-fidelity
adoption thought otherwise that HighScope and RIECE’s materials are different from the central
government’s requirements. For example, one comment is that they are different in terms of
daily teaching routines or forms of documents teachers use to report on teaching outcomes to
SAOs, even though there are no detailed prescriptions of daily teaching practices or any central
forms from the central government. To ensure collective understanding that HighScope and
RIECE’s materials do not conflict with the central requirements, it needs more translation of
HighScope to fit local way of understanding even more. Nevertheless, the overall analysis
shows that technology transfer lead to high-fidelity adoption. Yet, methods for transferring

technology and translation are also important.

The second part of technology transfer affects high-fidelity adoption through outcome
realization. The qualitative analysis showed that teachers “made sense” (Weick, 1979) or may

form tacit knowledge through interaction with RIECE teachers. This may be explained by using
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the concept of sense-making — the cognition-action processes of environmental observation,
interpretation, and action (Gioia & Chittepeddi, 1991; Weick, 1979). It may be that formation of
tacit knowledge occurs during this sense-making process together with feedback loops through
interaction between local and RIECE teachers. Also, during this technology transfer, local
teachers realized change outcomes (i.e. more self-confident, disciplined, and lively) in children,
under care of RIECE teachers and from implementing by themselves. This outcome realization
thus result in high-fidelity adoption. High-fidelity adoption then results back in outcome

realization, and vice versa.

Furthermore, when the co-author investigated deeper why these teachers adopted with
high-fidelity consistently and continuously, the data revealed another two themes — reassurance
and leader’s attention — occur concurrently. Some teachers at the preschool with the highest
level of fidelity stated that they tried to learn from RIECE teachers (technology transfer) and they
saw change in kids (outcome realization). Yet, they became more certain that HighScope
worked when external parties visited them. They were proud of themselves, which in turn
increase the likelihood of high-fidelity adoption. Leaders’ attention also emerged as another
theme that encouraged high-fidelity adoption. In the interview data, leaders who put weight to
education as one of the top priorities, are the ones whose preschools show high level of fidelity
in adoption. It is not ascertained from the data that leader’s attention or outcome realization
comes first. Yet, it is arguable that leaders’ attention directs teachers’ actions, and through this,
teachers who perform well gain recognition from leaders. This dynamic of leaders and teachers

hence may lead to high-fidelity adoption.

The requisite of the three mechanisms of technology transfer, reassurance, and leader’s
attention are confirmed when the co-author compared the data between teachers with high- and
low-fidelity adoption. Interestingly, she found that all the three exist during the implementation of
the former, while either leader’s attention or reassurance, or both, are missing in the latter’s
implementation. Based on this present analysis, it may be concluded that technology transfer,

reassurance, and leader’s attention are important for high-fidelity adoption.
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3. Quantitative Analysis: Factors Determining HighScope Adoption by Early
Childhood Teachers

This section presents an empirical analysis regarding an adoption of new teaching
method, the HighScope approach (e.g., Schweihart and et al. 2005; Heckman and et al., 2010),
by early childhood teachers in rural Northeastern Thailand. Most of the results in this section
should not be interpreted as causal effects. We would need more careful and further

investigations to understand their causal relationships.
3.1 Conceptual framework for teaching technology adoption

This section proposes a simple model to guide our analysis below. There are two main
parts; skill formation process and teachers’ preferences. The skill formation process depends
on the teaching method. More formally, the traditional teaching method is represented by a
production function f (e, A,m), where A is the productivity of the teacher and m is the
classroom environment. Similarly, the skill formation process of the HighScope approach is
represented by h(e, A,m) . Both production functions are assumed to be increasing in the effort,
productivity, and classroom environment. The sources of heterogeneity in production processes
are productivity and classroom environment. With limited data on classroom environment, we

will focus mainly on the productivity part in this paper.

The difference between the two approaches is illustrated in Figure 4 below. We assume
that when the effort level is low, the traditional approach (e.g., direct instruction) can lead to a
higher skill. On the other hand, the HighScope method will lead to a superior outcome when the
effort is sufficiently high. This structure of the production function with respect to teachers’ effort
is to capture the fact that teachers have to positively and intensively interact with children in
order to effectively implement an active learning approach like HighScope. Surely, such

intensive interaction requires more teacher effort, which is costly for teachers.
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Children Skill:

HighScope:h(e, A,m)

Traditional: f (e, A ,m)

Effort:e

Figure 4: Production frontiers for the traditional method (black line) and the HighScope method (blue line).

The utility function can also be heterogeneous across teachers. For simplicity, a
teacher’s preferences can be represented by a utility function U (e,H, B) , where e is teacher
effort, @ is the children skill, and B represents other factors affecting preferences including
attitude toward being an early childhood teacher, job security, teachers’ indebtedness, bonus
system. For example, a teacher with the better attitude would assign more weight toward
children skill and therefore lead to a flatter indifference curve, as shown in Figure 5. The utility

function is assumed to be decreasing in the efforte and increasing in the children skill 8.

Children Skill:
3

Ule,0.B )

Effort:e

Figure 5 Indifference curve for a teacher. The uitlity is increasing along the north-west direction.
Each teacher chooses her effort and teaching method to maximize her own utility taking
classroom environment and other factors as given:
max, . ,{max, U (e, f (e, A, m), B), max, U (e, h(e, A,m), B)}
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Graphically, the optimal choice of a teacher is where her indifference curve tangent with
the production frontier as shown in Figure 6. In this case, the teacher chooses the traditional
method and obviously, it gives her the highest utility. With technology transfers through co-
teaching with RIECE teachers, the productivity for the HighScope then increases from A to A'.
Graphically, the production frontier will shift upward. This hike in productivity could, in turn, lead
to more adoption, as shown in Figure 7. Similarly, teachers with a different attitude toward being
an early childhood teacher could end up choosing different teaching methods as shown in
Figure 8. The teacher with the better attitude, who has a steeper indifference curve, could then
choose the HighScope with higher effort. Another interesting case is the attention of the SAO
leader. This factor can impact the adoption through both production and preferences. For the
production side, more attention from the leader should lead to more resources which in turn can
help improve the quality of the classroom environment. This improvement then should shift the
production frontier upward. Likewise, the improved attention should also bring in more
monitoring or oversight from the SAO. More monitoring then should drive the teachers to care
for children skill more than otherwise. That would lead to a steeper indifference curve. Both
production and preferences channels for the leader attention clearly lead to more adoption in
this case. See Figure 9. These three cases have illustrated how we can apply our simple
conceptual framework/model to explain how each factor of interest could affect a teacher’s
adoption decision. The differences in those key factors then generate heterogeneity in the

adoption.
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Children Skill: 9
A

Ule.0,B)

HighsScope:h (e, A, m)

Tradinonal:f(& A ,m)

Effort:¢

Figure 6: The indifference curve is tangent with a production frontier at the optimal choice of the teacher. The teacher
chooses the traditional approach in this example.

Children Skill: 9

‘ Ule.0,B)

Ule,0,B )

HighScope:h (e, A,m)

Traditional: f (e, A ,m)

Effort:€

Figure 7: The teacher with the better attitude with B = B, who has a flatter indifference curve, chooses the HighScope and
exerts higher effort.

Children Skill: 9
4

Ule,0,B )

Highscope: (e, A',m)
Technology Transfer
HighScope:h(e, A,m)

Traditional: f (e, 4 ,m)

Figure 8: An increase in teacher productivity from A to A’ boosts the likelihood to adopt the HighScope because it shifts
the production frontier of the HighScope upward.
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Children Skill: 9

Ule,0,B)

HighScope:h(e, A,m')
HighScope:h (e, A,m)

Traditional:f(e, A ,m)=f(e,4 ,m)

Effort:¢

Figure 9: More leader attention leads to better classroom environment with m' >m (an upward shift of the production
frontier) and higher utility toward children skill (flatter indifference curve), both of which in turn increase the likelihood to
adopt the HighScope.

3.2 Teacher adoption measurement

We measure two types of adoption, ceremonial and high-fidelity adoptions, based on
the qualitative concept discussed in Section 2. In particular, the ceremonial adoption is
constructed from our questionnaire asking each teacher whether they implemented the plan-do-
review in her classroom. On the other hand, the high-fidelity adoption is more complicated. It is
constructed using the judgment of our two academic personnel who visited each center
regularly. We then asked them to evaluate the quality of each teacher based not only on the
quality of the plan-do-review process but also the other key activities, e.g., small group, large
group, book borrowing etc. In particular, their answers were recorded as a grade (A, B, C, D, F)
for each of the teacher. We then assigned the equivalent score for each grade, i.e., A=4, B=3,
C=2, D=1 and F=0. We then use the average score from both persons to represent the teaching
quality. If we received only one evaluation, we then use that number. It is worthy of emphasis
that this measurement is quite arbitrary and should be interpreted with cautions. Nevertheless,

we believe that we can learn from it.

3.3 Empirical specification
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Our estimations are based on the following linear specification
Yi=a+PeX;+¢ , (1)

where Y, is the adoption variable (ceremonial adoption and high-fidelity adoption) for teacher i,
X, is the set of independent variables including age, age squared, student-teacher ratio,
Riece-teacher dummy, on-site training, early childhood education degree, bonus availability in
2014, teacher’s indebtedness, teacher attitude toward being an early childhood teacher, civic-
servicer teacher dummy, teacher’s local tie, having co-teacher dummy, belief in the necessity of
homework. The Probit model is applied to analyze the ceremonial adoption (claiming that using
the PDR only) because the outcome is a binary variable. On the other hand, the high-fidelity

adoption (teaching quality) is analyzed using the standard ordinary least square model.

3.4 Empirical Findings
Teacher Training and On-site Training

One way to improve teachers’ knowledge is training. In fact, the project held a two-day
in-class training for almost all local teachers (247 teachers attended) on 6-7 April 2014. Many of
them (156 teachers) also attended a two-day intensive workshop (3 workshops were organized),
each of which has about 50 teachers attended. This workshop was supposed to give basic

knowledge of how to set up the classroom environment according to the HighScope method.

The first empirical evidence is the fraction of local teachers who claimed that they
haveadopted the HighScope during the first academic year. See Figure 10 below. The blue line
represents the adoption rate for all local teachers including the RIECE teachers. In order to
screen out the direct effect of the RIECE teachers, we focus instead on the red line, which
represents the adoption rate of local teachers working in the centers with no RIECE teachers.
The adoption looked to be saturated at about 30% after the first five months. It is worthy of
noting that each center had been visited regularly by our academic staffs every month since

June 2015.
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Figure 10: The fraction of local teachers who ceremonially adopted the HighScope (claimed that they have adopted the
plan-do-review process in the classroom) at the end of each month in the academic year 2015-2016..

The key point here is that the adoption has then increased sharply after the month of
October when a five-days-on-site training/visit was implemented. In particular, the adoption had
increased from slightly less than 30% to more than 80% in November. This clearly suggests that

the onsite-training/visit had increased the likelihood to ceremonially adopt of the local teachers.

We now turn to a formal statistical analysis. The coefficient of the week-long on-site
training variable in Table 4 is positive but not statistically significant. Of course, the
insignificance might come from the small size of the data. Alternatively, it might come from the
empirical specification itself. Note that the on-site training variable is equal to one if the teacher
attended the training and zero otherwise. This measurement could miss out on the spillover
effect of the training. That is, it is possible that the trainees might be convinced by what they
have seen during the training, and in turn helped convince other teachers in their centers to
adopt the HighScope. To test this idea, we redefined the on-site training variable as a dummy
capturing whether the center sent any teacher to the training. This variable will be one for a
teacher if she was working in a center that sent at least one teacher to attend the training. The
results in Table 5 are consistent with the hypothesis. In particular, the estimated coefficients of
the new on-site training as a center were positive and statistically significant. In addition, the
spillover idea also suggested that the effect might be varied with the size of the center. In

particular, the project required that each center could not send more than two trainees.
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Empirically, we also created a variable capturing the ratio between the number of trainees and
the total teachers in the center, called training ratio. Again, the estimated coefficients of the
training ratio were positive and statistically significant. See Table 6. To sum up, we found that
teachers who were working in a center participating in the on-site training are more likely to

ceremonially adopt the HighScope. What about the quality of the adoption?

Unfortunately, the on-site training did not seem to improve the quality of the adoption.
The estimation coefficients of all three types of the on-site training variable in Table 7-9 were not
significant in all specifications. This ineffectiveness might come from the fact that we could not
control the quality of the training well enough. The training was organized in 14 centers at the
same time. With a limited number of academic staffs, most of the trainees were left with the local
teachers and our young RIECE teachers, who could implement the HighScope method but may
not be able to teach/coach other teachers in a short period of time yet. In addition, the quality
may be heterogeneous across the training centers. In fact, at the time of the training, those
training centers were clearly better than the rest but still in an early stage. They might have done

something right but still needed to improve in many respects.

To sum up, we are quite confident that a week-long on-site training can boost
ceremonial adoption significantly. However, the high-fidelity adoption requires more than just
being an observer on the site. With these valuable lessons, the project is currently developing
and experimenting an on-site training program with an intensive support from our academic
personnel and more hands-on teaching experiences. Importantly, in order to ensure that
participants will be exposed to a high-quality teaching, there is only one childcare center that
can serve as a training center at the moment. We will need to collect more data and evaluate if

this new approach can be an important catalyst for the high-fidelity adoption.

Technology Transfers through RIECE Teachers

A key activity of the RIECE project is the RIECE teachers, who were randomly assigned
to co-teach in 19 out of 51 childcare centers. The randomization clearly helps mitigate a

selection bias. Most of the RIECE teachers were new graduates in early childhood education
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from a local university. They were recruited and trained how to teach with the HighScope at our
two pilot childcare centers for two weeks right before the beginning of the first semester. To
further support and monitor them, they were required to attend a weekly meeting on Saturday
for the first few months and then became monthly meeting after that. Conceptually, the
presence of an early childhood teacher who was supposed to know how to teach with the
HighScope should increase the productivity of the local teachers, as described earlier.
Therefore, we should expect to see a positive estimation coefficient of the presence of a RIECE

teacher in the center.

Empirically, the estimation results for a ceremonial adoption (claiming to use PDR
process) in Table 5-6 imply that having a RIECE teacher co-teach in the center does increase
the likelihood to adopt the Highscope significantly. The coefficients of the dummy for the
presence of a RIECE teacher at the center were positive and significant. In addition, having a
RIECE teacher raises the teaching quality significantly in all specifications. See the fourth row in
Table 7-9. These results together imply that technology transfers through regular and intensive
interactions between RIECE and local teachers can raise the productivity for the HighScope and
therefore increase the likelihood to have the high-fidelity adoption. In other words, having a
RIECE teacher in the center helps improve teaching quality significantly because it sufficiently

increases the productivity for the HighScope approach.
Holding a Degree in Early Childhood Education

A related issue is that teachers may find it difficult to adopt a new teaching approach
because it requires background knowledge that they do not possess. Many argued that early
childhood teachers should hold a bachelor degree in early childhood education or a closely
related field in order to ensure that they possess sufficient background knowledge. An implicit
assumption is that a teacher with the degree should have a higher productivity for the
HighScope, and therefore should be able to adopt the more effective teaching approach with a
reasonably low cost. In other words, lack of knowledge would raise the cost of adoption.
Therefore, we should expect to see a positive and significant estimation coefficient of the

dummy variable for having the degree.
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In our data, almost 86% of the teachers had a bachelor degree and roughly 84% of
them had a bachelor degree in early childhood education (mostly from a part-time program).
Empirically, the estimated coefficients of the variable of interest are insignificant in all
specifications. That is, there is no evidence suggesting that having a degree in early childhood
education increases the likelihood to adopt the HighScope both ceremonially and with high
fidelity. See the sixth row of Table 4-9. One potential explanation is that most of the teachers
received the degree from part-time programs, which might not be effective enough.
Alternatively, one could also argue that simply having knowledge would not make a difference.
What we need is the right incentive. Unfortunately, we cannot yet tell which explanation is the

right one.

Having a Bonus System to Drive Teacher Incentives

One way to drive an agent’s incentives to put high effort is to pay her conditional on her
performances. A bonus system is a popular performance-related pay system. In fact, many
SAOs paid bonuses to their employees including early childhood teachers every year. The
question here is whether teachers working in a SAO with a bonus system are more likely to
adopt the HighScope? Conceptually, we expect to see a positive and significant estimation

coefficient of the dummy variable for having a bonus system within the SAO.

According to our data, roughly 77% of the SAOs paid bonuses to their employees in
2014. The estimation coefficients for the bonus are in fact negatively insignificant for the
ceremonial adoption while they are positive but not significant for teaching quality. Overall, we
found no evidence showing that the bonus system of the SAOs significantly impacts the
adoption behavior of the teachers. It seems puzzling at first. But recall from our qualitative
analysis that most of the SAOs do not seem to have a good evaluation system. On the other
hand, we know that the effectiveness of a bonus system relies on the quality of performance
evaluation. Therefore, it is not so surprising to see that a bonus system of the SAOs would be

ineffective without a good evaluation system.

Indebtedness of teachers
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It has been a common belief in Thailand that one of the biggest problems in education is
teacher indebtedness. Many argued that, with a large amount of debt, teachers may not be able
to perform well in class because they may need to put the effort in other activities to generate
additional income to repay their debts. Intuitively, more indebtedness could potentially affect the
utility function of the teacher in such a way that the cost of effort for teaching is higher.
Therefore, we would expect a negative correlation between the level of debt and the likelihood

to adopt.

We now turn to the data. An average early childhood teacher in our study has more than
1 million Baht of household debt in 2015. The estimation coefficients for debt in Table 4-6 are
not statistically significant. These imply that the amount of debt has no impact on the likelihood
to adopt the plan-do-review in the classroom. Similarly, it has no significant effect on the
teaching quality in all specifications. See Table 7-9. Overall, we found no evidence suggesting
that household debt has significant influence on teacher adoption of the HighScope approach,

both ceremonially and with high-fidelity.

Teacher Attitude toward Being an Early Childhood Teacher

Teacher attitude toward being an early childhood teacher should potentially affect
teachers’ preferences, which in turn determine their adoption choices. Teachers who have
better attitude toward being an early childhood teacher should also have a relatively higher
value toward children skills. As a result, they should be more likely to adopt a new and more
effective approach. Therefore, we would expect a positive coefficient for the teacher attitude in

the estimations.

Empirically, we first applied the principal component method to form a factor called
“teacher attitude” using four hypothetical questions, which are presented in Appendix B. These
four questions in fact lead to only one stable factor with the eigenvalue greater than one, and its
factor loadings are all positive as anticipated. We therefore named this factor the teacher
attitude. As anticipated, the estimation coefficients for the teacher attitude in Table 4-9 are

negative. However, they are not significant in any specification. To be precise, we found no
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evidence showing that teacher attitude can significantly increase the HighScope adoption both

ceremonially and with high-fidelity.
The Local Tie: Teachers from the Local

Recently, the Thai government implemented a program to recruit teachers from the local
areas under the program “Kru Kuen Tin”. This must have been driven by the belief that a
teacher who has a strong tie with the local community would care more about the children in the
area and exert more effort than the others. According to our economic model, this local tie
should affect the teachers’ preferences in the same manner as the teacher’s attitude. That is, a
teacher with a stronger tie should put a higher value to children skills more than the others, and
therefore are willing to apply the HighScope more. Therefore, we would expect a positive

coefficient for the local tie in the estimations.

We here measured the local tie for a teacher by her birthplace. In particular, the variable
will be one if the teacher was born in the same Tambon as the location of the childcare center
where she was working. There were 82% of teachers with the local tie in our data. Importantly,
the estimation results in Table 4-9 suggested that there was no evidence showing that the local
tie has a positive impact on the adoption behavior. Specifically, the estimation coefficients for
the high-fidelity adoption were all negative while the results for the ceremonial adoption were

mixed. All results were not statistically significant.
Job Security

There have been an increasing interest in the effect of job security of teachers on
education outcomes of the students. Atherton and Kingdon (2010), Duflo, Dupas, and Kremer
(2012), and Muralidharan and Sundararaman (2013) consistently showed that contract teachers
with not-too-secured contracts, less qualification and much-less salary can be as effective
ascivil-service teachers with very-secured contracts, good qualification, and much-higher salary
(about 5 times higher than the contract teachers). Likewise, in our case, a civil-service teacher
may have less incentive to adopt new teaching technology because her job is already secured.

Therefore, we would expect a negative coefficient for the civil-service teacher in the estimations.
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We constructed the civil-service teacher variable as a dummy variable, whose value is
one if the teacher is a civil-service teacher and zero otherwise. There were about 48% of local
teachers as civil-service teachers. The estimation results in Table 4-9 showed that the estimation
coefficients for the civil-service teacher were negative (as anticipated) but not significant. In
other words, we found no evidence showing that being a government teacher with job security
can increase the likelihood to adopt. This finding is consistent with Atherton and Kingdon
(2010), Duflo, Dupas, and Kremer (2015), and Muralidharan and Sundararaman (2013) job

security does not seem to lead to better quality.

4. Discussion and Future Research

Our qualitative and quantitative analyses converged in consensus that technology
transfer is the most important factor that affects level of adoption. The qualitative analysis
elaborated that it is not only technology transfer alone, but also another two mechanisms —
reassurance and stakeholders’ attention that are required for high-fidelity adoption. One of the
mechanisms missing may result in a ceremonial adoption. Likewise, the quantitative analysis
highlights the significance of technology transfer, yet providing a more nuanced view.
Specifically, it shows that the transfer through co-teaching with RIECE teachers, not on-site
training, affects high-fidelity adoption. This is interesting since many organizations and
individuals, when implementing a new technology, often provide trainings in forms of one-time
or series of workshops and/or on-site observation at entities believed to be the best models.
This quantitative analysis posits that forms of technology transfer are also important and should

not be taken lightly for high-fidelity adoption to succeed.

Although this research is still at the primary stage, this evolving study has aided in
enhancing our understanding about technology adoption and so far improving our efforts in
effective adoption of the HighScope in the fieldwork. Thanks to the joint forces of economics
and management, we believe that the use of multiple scientific disciplines and various methods

together can help produce powerful insight that has impact on both the academic and practical
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world. Lastly, we posit that adoption of tangible technology and process technology is different.
Process technology is more ambiguous, and requires more focus on knowledge transfer and

formation of tacit knowledge.
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Table 4: Estimation result for the ceremonial adoption with the on-site training defined at the individual level

1) ) ®3) (4) (5) (6) () (8)
VARIABLES pdr pdr pdr pdr pdr pdr pdr pdr
Age 0.512%** 0.533*** 0.459* 0.477** 0.494* 0.456* 0.486* 0.486*
(0.188) (0.196) (0.236) (0.243) (0.258) (0.268) (0.275) (0.273)
Age squared -0.00625***  -0.00650*** -0.00547** -0.00566** -0.00587** -0.00555* -0.00590* -0.00591*
(0.00221) (0.00232) (0.00274) (0.00280) (0.00297) (0.00311) (0.00319) (0.00316)
Student-teacher ratio -0.0612* -0.0735** -0.0609* -0.0616* -0.0612* -0.0362 -0.0425 -0.0431
(0.0333) (0.0353) (0.0348) (0.0349) (0.0349) (0.0405) (0.0409) (0.0410)
Riece teacher dummy 0.279 0.225 0.399 0.404 0.418 0.425 0.370 0.366
(0.310) (0.314) (0.335) (0.333) (0.336) (0.341) (0.340) (0.348)
On-site training 0.603 0.999 1.030 1.022 1.044 0.958 1.003 1.000
(0.522) (0.658) (0.670) (0.676) (0.687) (0.654) (0.673) (0.679)
Early childhood degree 0.368 0.364 -0.0207 -0.0201 -0.0242 0.0357 0.179 0.181
(0.374) (0.387) (0.481) (0.475) (0.482) (0.480) (0.510) (0.513)
Having bonus 2014 -0.0309 -0.0221 -0.0403 -0.0537 -0.0600 -0.0344 -0.0353
(0.405) (0.403) (0.399) (0.404) (0.435) (0.451) (0.449)
Teacher indebtedness -0.0972 -0.103 -0.110 -0.0199 -0.0203 -0.0161
(0.118) (0.117) (0.114) (0.130) (0.187) (0.191)
Teacher attitude -0.0837 -0.0843 -0.0882 -0.134 -0.133
(0.241) (0.244) (0.261) (0.259) (0.259)
Local tie -0.144 -0.0843 0.0800 0.0784
(0.509) (0.498) (0.511) (0.510)
Having a co-teacher 0.453 0.509 0.509
(0.397) (0.404) (0.402)
Being a civic service -0.344 -0.348
(0.415) (0.416)
Believe in homework -0.0634
(0.344)
Constant -8.866** -9.064** -7.744 -8.118* -8.333 -8.096 -8.715 -8.662
(3.772) (3.941) (4.742) (4.931) (5.068) (5.466) (5.653) (5.686)
Observations 105 102 86 86 86 84 81 81

Robust standard errors in parentheses and *** p<0.01, ** p<0.05, * p<0.1.
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Table 5: Estimation result for the ceremonial adoption with the on-site training dummy defined at the center level

1) ) ®3) (4) (5) (6) () (8)
VARIABLES pdr pdr pdr pdr pdr pdr pdr pdr
Age 0.573*** 0.591*** 0.476** 0.502** 0.499** 0.467* 0.471* 0.479*
(0.176) (0.178) (0.219) (0.227) (0.238) (0.263) (0.262) (0.271)
Age squared -.00684*** -0.00705*** -0.00561** -0.00587** -0.00584** -0.00558* -0.00563* -0.00571*
(0.00208) (0.00211) (0.00254) (0.00262) (0.00275) (0.00304) (0.00304) (0.00312)
Student-teacher ratio -0.0548* -0.0625* -0.0507 -0.0514 -0.0516 -0.0242 -0.0272 -0.0267
(0.0326) (0.0348) (0.0348) (0.0346) (0.0345) (0.0419) (0.0413) (0.0411)
Riece teacher dummy 1.085* 1.446** 1.472** 1.518** 1.518** 1.984** 1.897** 1.985**
(0.555) (0.717) (0.713) (0.713) (0.712) (0.872) (0.864) (0.905)
On-site training 1.125** 1.699** 1.616** 1.657** 1.659** 2.081** 2.045** 2.143**
(0.564) (0.731) (0.718) (0.712) (0.712) (0.881) (0.868) (0.906)
Early childhood degree 0.303 0.329 0.000145 0.000826 0.000781 -0.00728 0.105 0.0826
(0.353) (0.356) (0.428) (0.416) (0.416) (0.441) (0.485) (0.490)
Having bonus 2014 -0.629 -0.569 -0.610 -0.608 -0.628 -0.630 -0.648
(0.643) (0.591) (0.586) (0.587) (0.539) (0.566) (0.586)
Teacher indebtedness -0.0113 -0.0217 -0.0200 0.0733 0.0712 0.0624
(0.116) (0.113) (0.111) (0.122) (0.183) (0.187)
Teacher attitude -0.138 -0.138 -0.127 -0.165 -0.167
(0.239) (0.238) (0.259) (0.256) (0.262)
Local tie 0.0303 0.0178 0.143 0.149
(0.475) (0.489) (0.514) (0.511)
Having a co-teacher 0.594 0.644 0.640
(0.419) (0.427) (0.435)
Being a civic service -0.238 -0.222
(0.437) (0.446)
Believe in homework 0.180
(0.374)
Constant -11.26*** -11.40%** -9.156** -9.758** -9.730** -10.05* -10.14* -10.54*
(3.661) (3.687) (4.484) (4.744) (4.842) (5.610) (5.647) (5.959)
Observations 105 102 86 86 86 84 81 81

Robust standard errors in parentheses and *** p<0.01, ** p<0.05, * p<0.1.
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Table 6: Estimation result for the ceremonial adoption with the on-site training variable defined as the ratio of all teachers at the center

1) ) ®3) (4) (5) (6) () (8)
VARIABLES pdr pdr pdr pdr pdr pdr pdr pdr
Age 0.535*** 0.547*** 0.424* 0.447* 0.445* 0.446 0.478* 0.497*
(0.180) (0.184) (0.223) (0.229) (0.243) (0.279) (0.280) (0.294)
Age squared -.00650***  -0.00672*** -0.00514** -0.00536** -0.00534* -0.00557* -0.00595* -0.00613*
(0.00212) (0.00218) (0.00258) (0.00264) (0.00280) (0.00323) (0.00326) (0.00341)
Student-teacher ratio -0.0619* -0.0720* -0.0542 -0.0547 -0.0548 -0.00848 -0.0132 -0.0134
(0.0350) (0.0392) (0.0377) (0.0376) (0.0374) (0.0471) (0.0463) (0.0456)
Riece teacher dummy 1.092** 1.196** 1.338** 1.364** 1.364** 1.927*** 1.929*** 2.041***
(0.444) (0.487) (0.548) (0.545) (0.545) (0.587) (0.600) (0.651)
On-site training 0.0340*** 0.0429*** 0.0413*** 0.0419*** 0.0419*** 0.0552*** 0.0572*** 0.0605***
(0.0118) (0.0138) (0.0138) (0.0137) (0.0136) (0.0154) (0.0156) (0.0170)
Early childhood degree 0.376 0.433 0.154 0.165 0.166 0.221 0.410 0.376
(0.370) (0.387) (0.462) (0.452) (0.452) (0.489) (0.515) (0.528)
Having bonus 2014 -0.507 -0.493 -0.528 -0.527 -0.579 -0.596 -0.590
(0.546) (0.532) (0.526) (0.526) (0.508) (0.533) (0.534)
Teacher indebtedness -0.0143 -0.0239 -0.0229 0.0997 0.117 0.101
(0.115) (0.113) (0.111) (0.125) (0.184) (0.185)
Teacher attitude -0.131 -0.132 -0.143 -0.208 -0.210
(0.249) (0.249) (0.294) (0.291) (0.300)
Local tie 0.0164 0.0545 0.213 0.224
(0.509) (0.498) (0.514) (0.512)
Having a co-teacher 0.914** 1.007** 1.020**
(0.451) (0.454) (0.472)
Being a civic service -0.408 -0.398
(0.423) (0.427)
Believe in homework 0.271
(0.378)
Constant -10.19%** -9.960*** -7.823* -8.340* -8.317* -9.751 -10.52* -11.24*
(3.597) (3.671) (4.494) (4.710) (4.858) (5.960) (6.052) (6.495)
Observations 105 102 86 86 86 84 81 81

Robust standard errors in parentheses and *** p<0.01, ** p<0.05, * p<0.1.
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Table 7: Estimation result for the high-fidelity adoption (teaching quality) with the on-site training defined at the individual level

1) () ®3) (4) (%) (6) () (8)
VARIABLES quality quality quality quality quality quality quality quality
Age 0.387** 0.349** 0.311 0.320 0.405* 0.376 0.379 0.377
(0.160) (0.158) (0.194) (0.200) (0.212) (0.230) (0.238) (0.242)
Age squared -0.00458** -0.00404** -0.00362 -0.00373 -0.00473* -0.00442 -0.00446 -0.00444
(0.00191) (0.00190) (0.00230) (0.00236) (0.00250) (0.00270) (0.00280) (0.00285)
Student-teacher ratio 0.0204 0.0191 0.00509 0.00482 0.0111 0.0149 0.0149 0.0145
(0.0299) (0.0314) (0.0357) (0.0358) (0.0351) (0.0416) (0.0420) (0.0423)
Riece teacher dummy 0.512* 0.534* 0.721** 0.723** 0.812** 0.783** 0.784** 0.769**
(0.282) (0.285) (0.303) (0.304) (0.311) (0.325) (0.329) (0.356)
On-site training 0.206 0.305 0.607 0.605 0.608 0.572 0.574 0.568
(0.382) (0.386) (0.421) (0.424) (0.410) (0.436) (0.439) (0.447)
Early childhood degree -0.109 -0.107 -0.295 -0.285 -0.257 -0.268 -0.259 -0.256
(0.344) (0.347) (0.334) (0.336) (0.343) (0.354) (0.392) (0.398)
Having bonus 2014 0.165 0.263 0.253 0.224 0.175 0.181 0.186
(0.386) (0.403) (0.415) (0.428) (0.448) (0.466) (0.479)
Teacher indebtedness -0.0993 -0.0999 -0.0795 -0.0374 -0.0334 -0.0303
(0.138) (0.140) (0.143) (0.177) (0.195) (0.200)
Teacher attitude -0.0361 -0.0825 -0.0838 -0.0834 -0.0802
(0.208) (0.209) (0.210) (0.212) (0.215)
Local tie -0.583 -0.569 -0.566 -0.556
(0.484) (0.505) (0.508) (0.524)
Having a co-teacher 0.0225 0.0265 0.0343
(0.392) (0.402) (0.411)
Being a civic service -0.0239 -0.0326
(0.394) (0.407)
Believe in homework -0.0578
(0.345)
Constant -6.798** -6.294** -5.084 -5.286 -6.637 -6.047 -6.115 -6.042
(3.197) (3.148) (3.865) (4.014) (4.035) (4.579) (4.781) (4.884)
Observations 89 87 72 72 72 71 71 71
R-squared 0.105 0.106 0.124 0.125 0.143 0.121 0.121 0.121

Robust standard errors in parentheses and *** p<0.01, ** p<0.05, * p<0.1.
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Table 8: Estimation result for the high-fidelity adoption (teaching quality) with the on-site training dummy defined at the center level

1) () ®3) (4) (5) (6) () (8)
VARIABLES quality quality quality quality quality quality quality quality
Age 0.406*** 0.367** 0.308* 0.321* 0.400* 0.370 0.369 0.369
(0.150) (0.149) (0.182) (0.189) (0.209) (0.226) (0.233) (0.238)
Age squared -0.00473** -0.00420** -0.00356 -0.00370 -0.00464* -0.00432 -0.00431 -0.00431
(0.00180) (0.00179) (0.00217) (0.00223) (0.00246) (0.00265) (0.00275) (0.00281)
Student-teacher ratio 0.0196 0.0181 0.0125 0.0121 0.0183 0.0206 0.0206 0.0205
(0.0293) (0.0299) (0.0349) (0.0347) (0.0343) (0.0436) (0.0442) (0.0443)
Riece teacher dummy 1.067** 1.104** 1.058** 1.064** 1.114** 1.039* 1.039* 1.031
(0.468) (0.468) (0.510) (0.521) (0.549) (0.587) (0.590) (0.667)
On-site training 0.727 0.795 0.597 0.600 0.558 0.491 0.491 0.484
(0.459) (0.479) (0.518) (0.525) (0.549) (0.598) (0.602) (0.650)
Early childhood degree -0.167 -0.143 -0.264 -0.250 -0.221 -0.232 -0.234 -0.233
(0.327) (0.333) (0.339) (0.339) (0.338) (0.347) (0.383) (0.387)
Having bonus 2014 -0.0553 0.144 0.129 0.114 0.0820 0.0807 0.0836
(0.409) (0.417) (0.435) (0.440) (0.453) (0.471) (0.509)
Teacher indebtedness -0.0299 -0.0306 -0.0145 0.0215 0.0206 0.0209
(0.139) (0.140) (0.141) (0.162) (0.183) (0.186)
Teacher attitude -0.0484 -0.0915 -0.0913 -0.0914 -0.0906
(0.215) (0.219) (0.220) (0.222) (0.226)
Local tie -0.546 -0.534 -0.535 -0.533
(0.497) (0.517) (0.522) (0.531)
Having a co-teacher 0.00231 0.00141 0.00329
(0.394) (0.402) (0.417)
Being a civic service 0.00541 0.00329
(0.400) (0.411)
Believe in homework -0.0134
(0.367)
Constant -7.864** -7.143** -5.564 -5.838 -7.074* -6.381 -6.366 -6.343
(3.052) (3.007) (3.727) (3.912) (4.073) (4.607) (4.814) (4.985)
Observations 89 87 72 72 72 71 71 71
R-squared 0.127 0.124 0.115 0.115 0.132 0.109 0.109 0.109

Robust standard errors in parentheses and *** p<0.01, ** p<0.05, * p<0.1.
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Table 9: Estimation result for the high-fidelity adoption (teaching quality) with the on-site training variable defined as the ratio of all teachers at the center

1) ) ®3) (4) (5) (6) () (8)
VARIABLES quality quality quality quality quality quality quality quality
Age 0.370** 0.335** 0.276 0.292 0.373* 0.350 0.354 0.354
(0.157) (0.156) (0.185) (0.191) (0.209) (0.225) (0.233) (0.236)
Age squared -0.00439** -0.00391** -0.00323 -0.00342 -0.00438* -0.00414 -0.00419 -0.00419
(0.00187) (0.00187) (0.00220) (0.00226) (0.00246) (0.00265) (0.00275) (0.00280)
Student-teacher ratio 0.0173 0.0170 0.0108 0.0101 0.0163 0.0235 0.0236 0.0236
(0.0296) (0.0308) (0.0354) (0.0351) (0.0347) (0.0414) (0.0420) (0.0422)
Riece teacher dummy 0.870** 0.853** 0.989** 1.003** 1.065** 1.036** 1.038** 1.040*
(0.379) (0.378) (0.444) (0.452) (0.471) (0.490) (0.504) (0.557)
On-site training 0.0144 0.0141 0.0136 0.0139 0.0132 0.0127 0.0128 0.0128
(0.00974) (0.00987) (0.0108) (0.0109) (0.0112) (0.0118) (0.0122) (0.0128)
Early childhood degree -0.0807 -0.0631 -0.189 -0.170 -0.145 -0.162 -0.149 -0.149
(0.340) (0.348) (0.340) (0.339) (0.345) (0.360) (0.403) (0.407)
Having bonus 2014 0.0531 0.184 0.161 0.142 0.0955 0.102 0.102
(0.388) (0.404) (0.422) (0.428) (0.437) (0.454) (0.483)
Teacher indebtedness -0.0376 -0.0380 -0.0206 0.0193 0.0250 0.0249
(0.138) (0.140) (0.141) (0.163) (0.184) (0.187)
Teacher attitude -0.0669 -0.109 -0.112 -0.112 -0.112
(0.215) (0.218) (0.217) (0.218) (0.223)
Local tie -0.549 -0.539 -0.536 -0.536
(0.491) (0.511) (0.517) (0.524)
Having a co-teacher 0.0815 0.0875 0.0873
(0.389) (0.397) (0.405)
Being a civic service -0.0327 -0.0324
(0.402) (0.411)
Believe in homework 0.00239
(0.354)
Constant -6.796** -6.210** -4.767 -5.132 -6.419 -5.994 -6.087 -6.091
(3.099) (3.088) (3.697) (3.868) (3.985) (4.507) (4.736) (4.849)
Observations 89 87 72 72 72 71 71 71
R-squared 0.124 0.119 0.118 0.119 0.136 0.114 0.114 0.114

Robust standard errors in parentheses and *** p<0.01, ** p<0.05, * p<0.1.
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Appendix A: Interview protocol (SAO chief executives, SAO education officers, and local

teachers)
1. What was your reaction when you were first approached by the RIECE team?
2. What do you think about HighScope? Why did you decide to adopt it?
3. Whatis normally going on in class?
4. After adoption the HighScope, what do you think about the practice?

5. Are there any problems, pressures, obstacles, or difficulties for implementing the

HighScope?
6. To what extent do you think you understand HighScope?
7. Any difference in kids before and after the adoption of HighScope?

8. [For SAO chiefs executives and officers], what is the goal of your SAO? [For local

teachers], what is the goal of your preschools?
9. Is HighScope effective? How might it be improved?
10. In your opinion, why do some preschools adopt HighScope partially?
Addition questions to SAO chief executives and educational officers:
1. Why did you decide to adopt HighScope? Why change?
2. What is your vision for early childhood education?

3. Will you continue adopting HighScope, even though one day the RIECE program is
ended? Why?

Appendix B: Questions regarding teacher attitude toward being an early childhood teacher

—

| enjoy with my teaching.

2. | am confident that my teaching will make the student’s life better.

3. If I could restart my life, | still going to be an early childhood teacher.
4

| chose to be an early childhood teacher because it is my dream since | was young.
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