
Manalo IV et al. SpringerPlus  (2016) 5:1592 
DOI 10.1186/s40064-016-3238-6

RESEARCH

Integrating climate-smart rice 
agriculture into secondary-level curriculum: 
lessons from three high schools  
in the Philippines
Jaime A. Manalo IV*, Katherine P. Balmeo, Jayson C. Berto, Fredierick M. Saludez, Jennifer D. Villaflor 
and Argie M. Pagdanganan

Abstract 

Climate change (CC) is an urgent and highly relevant topic that must be integrated into the school curriculum. Lit-
erature on CC integration, however, is scarce, let alone literature on integrating climate-smart rice agriculture (CSRA). 
Bringing CSRA lessons into the classroom means the chance is higher that climate-smart technologies on rice will 
reach even the most far-flung areas of the Philippines, which stand to be among the most vulnerable as regards the 
negative impacts of CC. This paper shares experiences drawn from three high schools in the Philippines on integrat-
ing CSRA into their curriculum. The research centers on appropriate teaching tools/strategies, push and exogenous 
factors in CSRA integration, and the types of information that are likely to be shared by the students with their farmer-
parents or other farmers in their communities. Surveys among participating students (n = 155) and three focus group 
discussions among key school officials were conducted. Different teaching methods and/or tools were found to be 
generally useful in various contexts. Photos and videos, however, emerged as the most effective tools across sites. The 
livelihood source of the students does have a bearing on the complexity of messages that they can convey. Students 
from rice-farming households can competently discuss even highly complex adaptation and mitigation information 
with their farmer-parents or other farmers. Thorough message-framing is necessary to maximize student involvement 
as well as to increase production of education–entertainment (edutainment) materials to be utilized in teaching. 
This study, in general, contributes to CC education by bringing in best-fit practices in teaching tools and strategies to 
mobilize students to act on urgent matters relating to the impacts of CC. It also advises on considering exogenous 
factors that might affect CC education by taking into account those that are equally capable of shaping students’ 
perception and knowledge.

Keywords: Climate-smart rice agriculture, Infomediaries, Teaching climate change, Climate change

© 2016 The Author(s). This article is distributed under the terms of the Creative Commons Attribution 4.0 International License 
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, 
provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, 
and indicate if changes were made.

Background
Climate change (CC) is an urgent and highly relevant 
topic that must be integrated into the school curricu-
lum. In the Philippines, for instance, an annual average 
of 20 typhoons enter its area of responsibility (PAG-ASA 
2011), a few of which wreak havoc on lives and liveli-
hoods, particularly in agriculture. Addressing issues 

relating to CC requires concerted efforts, which can be 
done only through proper education of all key stakehold-
ers. Scholars have noted that knowledge is a significant 
motivator of behavioral change (Harker-Schuch and 
Bugge-Henriksen 2013).

As we write, it seems that efforts to integrate CC les-
sons into the curriculum at the global level remain 
fragmented, and at best being highly debated. Reasons 
for fragmentation and debate are beliefs of teachers, 
inadequacy of time, inflexible curricula, methodologi-
cal dilemmas, and funding deficiencies (Duschl 1990; 
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Waters-Adams 2006; Ratinen et  al. 2013; White et  al. 
2014; Herman et al. 2015).

It has been observed that teachers have the tendency 
to align their teaching according to their own beliefs 
(Duschl 1990; Waters-Adams 2006), and in many 
instances, owing to the absence of a fully designed curric-
ulum, they rely on doing their own research by searching 
for books and references that strengthen their views on 
a given subject (Wigfield and Eccles 2000; Disinger 2001; 
Choi et al. 2010). Confusion in key CC terminologies has 
also been noted (greenhouse gas emissions and global 
warming, for instance) (Ratinen et al. 2013; Herman et al. 
2015). These failings can lead to misinformation.

If teaching CC topics in general is not adequately cov-
ered in the literature, CC as it relates to agriculture is all 
the more left out. Most of the materials available dwell 
on general CC concepts (Ratinen et  al. 2013; Herman 
et  al. 2015; Quigley 2015) with strong focus on mitiga-
tion efforts and not much on adaptation strategies. Fur-
thermore, most of the literature available on the subject 
is from the United States and other developed countries, 
not much from Asia (Lambert and Bleicher 2013; Her-
man et al. 2015).

This paper seeks to fill in the gaps by discussing an ini-
tiative to integrate climate-smart rice agriculture (CSRA) 
lessons in the high school curriculum in the Philippines. 
Climate-smart agriculture is “an approach developing the 
technical, policy and investment conditions to achieve 
sustainable agricultural development for food security 
under climate change” (Palombi and Sessa 2013, p. ix). It 
has three pillars: (1) sustainably increasing agricultural 
productivity and incomes; (2) adapting and building resil-
ience to CC; and (3) reducing and/or removing green-
house gas emissions, where possible (Palombi and Sessa 
2013, p. ix). Focusing on rice agriculture is extremely 
relevant to the Philippines, especially since many of the 
negative repercussions of CC are being felt in rural rice-
farming communities.

This study was conducted under the auspices of the 
Infomediary Campaign (www.infomediary4d.com) of the 
Philippine Rice Research Institute (PhilRice). Essentially, 
the Campaign engages young people, 13–16 years old, in 
agriculture by mobilizing them as CSRA infomediaries 
or information providers. To be an infomediary, students 
must be able to either read, surf, or text information 
on rice and share it with their farmer-parents or other 
farmers in their communities. In the Read Component, 
publications on rice, which the students can borrow, are 
given to participating schools. In the Surf Component, 
the students are introduced to PinoyRice, which is a web-
site that contains plenty of information on rice produc-
tion in the Philippines. The Text Component introduces 
the students to the PhilRice Text Center (PTC), which is 

a short messaging service (SMS) facility that responds to 
all queries on rice. All students participating in the Cam-
paign are registered for this facility. All SMSs they send 
go to a separate folder for content analysis. The PTC and 
PinoyRice were both developed by the then Open Acad-
emy for Philippine Agriculture.

Nationwide, 108 schools participated in the Cam-
paign; all were encouraged to integrate CSRA into their 
school curriculum in the June 2014 to March 2015 aca-
demic year. The Campaign is in collaboration with the 
Philippine Department of Education and the Consulta-
tive Group on International Agricultural Research Pro-
gram on Climate Change, Agriculture, and Food Security 
(CGIAR CCAFS). Prior to integration, the participating 
teachers were trained on CSRA at the Central Experi-
ment Station of PhilRice, the country’s lead agency for 
rice research and development. Integration meant that 
the teachers should teach CSRA in their respective 
schools. Participating teachers were provided with three 
CSRA modules and a teaching guide on Climate Change 
101, Climate Change Mitigation Strategies, and Climate 
Change Adaptation Strategies. All three modules are in 
Filipino.

Climate Change 101 contains basic information on the 
science of CC and its impacts on rice production that 
help avoid communicating fear among students. It is 
known that fear does not motivate action when it comes 
to CC adaptation (IPCC 2007). The Climate Change Miti-
gation Strategies module tackles the different ways by 
which human interventions either aggravate or alleviate 
the CC phenomenon. The PalayCheck System, which is 
an integrated crop management system and PhilRice’s 
banner program for favorable ecosystems, is extensively 
discussed in this module. PalayCheck is composed of a 
set standards that, if achieved, will help farmers attain 
higher yields. The Climate Change Adaptation Strate-
gies module contains strategies for rice farmers to adapt 
to the impacts of CC. Palayamanan or the rice-based 
farming system, which is PhilRice’s banner program for 
unfavorable ecosystems, is extensively discussed in this 
module. Palayamanan emphasizes crop diversification 
to lessen the rice-farming household’s reliance on rice 
alone. Growing high-value crops and raising livestock are 
taught in this program.

The teaching guide serves as a script for the teach-
ers. This is a necessary intervention to assist teachers in 
more effectively teaching this subject matter, especially 
since materials on CC and rice production are not always 
adequate.

The overarching goal of this Campaign is to strate-
gize on how to properly integrate CSRA lessons in the 
curriculum of public high schools in the Philippines. In 
integrating CSRA into the curriculum, the teachers and 
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students are the key actors. The teachers use the appro-
priate methods to effectively convey CSRA lessons. They 
also have to pay close attention to the push factors, which 
can either be internal (high interest, innovativeness) or 
external (policies and overall teaching environment) to 
them.

The students, on the other hand, process the CSRA les-
sons. Some or all of the lessons are shared with farmers 
depending on the capacity and willingness of the stu-
dents. Proper integration boosts the chances that CSRA 
technologies will be disseminated to farmers in rural 
areas, who are most vulnerable to the ill effects of CC. 
Specifically, this paper has four objectives: (1) identify 
the various teaching tools/strategies to be used; (2) pre-
sent the push factors in CSRA integration; (3) present the 
exogenous factors that may affect CSRA integration; and 
(4) identify the types of information that are likely to be 
shared by the students.

Methodology
Sites
Of the 108 sites of the Campaign, we chose to do this 
research in three schools: Malalag National High School 
(MNHS) in Sarangani, Libon Agro-industrial High 
School (LAIHS) in Albay, and Cateel National Agri-
cultural High School (CNAHS) in Davao Oriental. The 
schools were purposively chosen following three major 
criteria: success in implementation, evidence of CSRA 
integration, and location (must be in a rice-farming 
community).

Research respondents
The respondents were all students actively engaged 
in the three schools (MNHS—49; LAIHS—46; and 
CNAHS—60). The schools had 1000 students each, on 
average. We had requested the schools to nominate a 
class to be actively engaged in the Campaign and where 
crop production would be extensively tackled. Clus-
tered according to their fields of specialization, 36  % of 
the respondents were crop production majors, while 
64 % were noncrop production majors. Some 26 % of the 
respondents were males, more than half (55 %) of whom 
were directly involved in farming. Parents of 31  % of 
respondents were landowners. Key school officials and 
the teachers trained under this initiative were likewise 
interviewed as key informants.

Methods
We used qualitative (focus group discussions [FGDs]) 
and quantitative (surveys) research methods. An 
FGD was conducted in each school, participated in by 
3–5 people—the teacher trained in the Infomediary 
Campaign, the school head, the technical-vocational 

education head, and some teachers who had some 
involvement in implementing the Campaign. The ques-
tions revolved around their efforts to integrate CSRA 
into their curriculum. On average, each FGD lasted 
for an hour. Surveys were conducted from November 
2014 until February 2015. Questions were evaluative in 
nature: Were the modules given used by the participat-
ing teacher? How effective were the modules in trans-
mitting information? and What was the information 
taught by the teachers and eventually passed on by the 
students to the farmers in their communities?

Analysis
The qualitatively derived data were analyzed themati-
cally. The summary of findings is presented in the tables. 
Quantitatively derived data were analyzed using descrip-
tive statistics and are presented in graphs.

Ethical consent
This research is under PhilRice’s Infomediary Campaign 
being implemented with the Philippine Department of 
Education and CGIAR CCAFS. Oral consent was secured 
from the participating teachers. A briefing about the 
research was also done among students and teachers. For 
anonymity, the students are not named in this research.

Conceptual framework
This study is situated in the place-based education peda-
gogy (see Fig.  1). The key principle is to strengthen the 
connection of the students to the community in which 
they live (Tytler et al. 2010). “It is intergenerational, mul-
tidisciplinary and experiential, uses knowledge and skills 
in real life situations, is authentically connected to stu-
dent life worlds, and builds sense of ecological relation-
ship” (Barraza and Bodenhorn 2012, pp. 118–119, drawn 
from studies of Edwards 2003 and Smith 2002).

Fig. 1 Conceptual framework
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CC education and adaptation literature especially on 
issues surrounding teaching also guide this research. Key 
gaps observed are issues relating to how to successfully 
integrate CC in the curriculum (Duschl 1990; Waters-
Adams 2006; Ratinen et al. 2013; White et al. 2014; Her-
man et  al. 2015), and hence offer a fertile ground for 
research. Additionally, issues surrounding how to push 
young people to serve as allies in addressing the ill effects 
of CC are left unaddressed in the literature (Harker-
Schuch and Bugge-Henriksen 2013).

Findings and discussion
This section is divided into two major parts consistent 
with the two frameworks in which this study wishes to 
contribute. The first major part, which talks about the 
teaching tools and/or strategies, push factors in teaching 
CSRA, and exogenous factors that may affect CSRA inte-
gration, deals with how this study advances CC education 
and adaptation literature.

The second major part, which expounds on the top-
ics that were taught to the students and those that were 
eventually shared by them, deals with how this study con-
tributes to place-based education pedagogy. It basically 
shows how the students have become active participants 
in their respective rice-farming communities by shar-
ing what they learned about CC and its impacts on rice 
production with their farmer-parents or other farmers 
in their communities. In sum, it tackles how students, if 
properly mobilized, can act on something that directly 
concerns them or their respective communities.

Teaching tools and/or strategies
This subsection discusses the tools/strategies found 
effective in teaching CSRA to high school students. The 
general observation is that different tools/strategies are 
useful in specific contexts. One-size-fits-all tools/strate-
gies must be avoided.

Figure  2 offers several insights that must be seri-
ously considered in bringing CSRA to students. First, 
use of visuals such as video (average of 53  %) and pic-
tures (average of 70  %) is evident. FGDs with teachers 
note that videos are effective because they educate and 
entertain at the same time. The videos used the edutain-
ment (education and entertainment) approach in dis-
cussing several climate-smart technologies and were in 
the Filipino language. These findings are similar to those 
reported by McNaught et al. (2014) in their Asia–Pacific 
study on how to best communicate CC. This result con-
veys the need for more developmental videos. On the 
other hand, while it is true that developmental videos are 
indeed effective in conveying CSRA messages, one must 
carefully consider the areas where they will be recom-
mended, for instance, areas with no electricity. It is not 
safe to assume that most people have access to electric-
ity. In some other Infomediary Campaign sites, electric-
ity remains a luxury; hence watching videos may, at some 
point, put too much pressure on local resources. The bot-
tom line is to be critical in assessing which of these meth-
ods can work in a given community.

Second, fieldwork was used extensively in CNAHS 
as reported by 70  % of its students. Its rice garden sits 
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inside the school, with access to irrigation, which is 
favorable for rice farming. Based on interviews with the 
students, this seems to be an effective medium in con-
veying CSRA technologies. The literature strongly sup-
ports that young people learn best if they are presented 
with and are allowed to deal with real-world examples 
(UK STC 2007).

While student involvement is likely to result in favora-
ble outcomes as far as CSRA integration is concerned, 
teachers must be reminded that timing is also crucial. 
Manalo et  al. (2016) noted that planting rice when the 
sun is high is frowned upon by the students. Hence, this 
is something to which curriculum developers must pay 
close attention.

Third, pictures were the most preferred (average of 
70  %) teaching tools. Teachers received instructional 
posters on harmful and beneficial organisms that they 
posted on the walls of their classrooms. These are highly 
visual instructional posters on the insects in Philippine 
ricefields. If compared with PowerPoint presentations, 
pictures can be used outright without need for any equip-
ment. In the three schools for this study, LCD projectors 
were limited.

Table  1 shows the various methods and/or commu-
nication materials used in teaching CSRA in the three 
schools. The advantages and disadvantages in using each 
communication material are presented.

School programs were not very popular. But schools 
that had a unique and big program relating to CSRA 
encouraged good recall by the students of the technolo-
gies, such as in the case of LAIHS. School programs can 
be very engaging for the students, especially if they are 
given specific tasks to perform. At LAIHS, a farmers’ 
field day was conducted in which the school invited local 
executives, and the students performed various tasks. A 
field day is an occasion for showcasing rice production 
technologies to farmers in the community. This find-
ing highlights that strong student involvement is key in 
CSRA integration. UK STC (2014) noted that impacts on 
development initiatives engaging the youth are far more 
pronounced if they are actively involved as opposed to 
being passive receivers of information.

We need to clearly evaluate the advantages and dis-
advantages of these different tools and/or strategies as 
applied in the local setting. While effectiveness must be 
a dominant criterion, several practical considerations 
must also be meticulously considered. For instance, video 
is by far very effective owing to its being an audiovisual 
medium. However, one should consider the capacity 
of the teachers to produce it, if materials are not sup-
plied. Additionally, if electricity is a problem in an area, 
one may need to look for an alternative, as using video 
will certainly put pressure on local resources. Student 

involvement must also be prioritized while ensuring that 
people involved are not spread too thinly in the process.

Push factors in teaching CSRA
This subsection discusses the key elements for success-
ful CSRA integration in secondary schools. The data are 
drawn from the FGDs with teachers and key school offi-
cials and from field observations during site visits. Push 
factors are grouped into two: school/community-based 
factors, and those that refer to the key characteristics of 
the teachers.

As for community- and school-based factors, CSRA 
can easily be integrated if the school is located in a pre-
dominantly agricultural community, for our purposes a 
rice-farming community. The three schools for this study 
all share this characteristic (Table  2), which somehow 
relates to the success of their CSRA integration. Manalo 
et al. (2015b) noted that efforts to engage young people 
in rice farming are far more successful in key agricultural 
areas as opposed to non-agricultural areas. NRC (2000, p. 
61) notes “learners of all ages are more motivated when 
they can see the usefulness of what they are learning and 
when they can use that information to do something that 
has an impact on others.”. The surrounding agricultural 
community of the school has provided the impetus for 
the ease of CSRA integration.

The second consideration that falls under the com-
munity- and school-based factors is the level of support 
extended by key school officials. This is not difficult to 
understand, as school-based activities cannot proceed 
without a good push from them. For instance, the teach-
ers who underwent the CSRA training must be given a 
crop production load so they can integrate the learnings 
from the training. However, this is something that does 
not always happen. In past training programs under the 
Infomediary Campaign, some teachers were not given 
a crop production teaching load in the succeeding aca-
demic year, making it impossible for them to integrate the 
lessons from the training (Manalo et al. 2015a). Another 
case relates to some petty issues, which was noted in one 
of the three schools in this study. The teacher had diffi-
culty engaging more students to participate, as the school 
head was not fully supportive.

All said, the school-based factors are actor-dependent. 
We have earlier stressed that the success of CSRA inte-
gration rests heavily on the approval and support of key 
school officials. While it is recognized in the literature 
that a supportive organization is central to the success 
of any development initiative (Bessette 2004), we find 
this problematic, as in the Philippines, school principals 
get reshuffled every so often. The continuity of programs 
and projects of the school usually suffers. The teachers, 
too, transfer from one school to another. Obviously, the 



Page 6 of 12Manalo IV et al. SpringerPlus  (2016) 5:1592 

Ta
bl

e 
1 

A
dv

an
ta

ge
s 

an
d 

di
sa

dv
an

ta
ge

s 
of

 u
si

ng
 d

iff
er

en
t c

om
m

un
ic

at
io

n 
m

at
er

ia
ls

 in
 te

ac
hi

ng
 C

SR
A

 a
m

on
g 

hi
gh

 s
ch

oo
l s

tu
de

nt
s

Co
m

m
un

ic
at

io
n 

m
at

er
ia

l
A

dv
an

ta
ge

s
D

is
ad

va
nt

ag
es

Po
w

er
Po

in
t

Ca
n 

co
nt

ai
n 

pl
en

ty
 o

f i
nf

or
m

at
io

n;
 h

ig
hl

y 
vi

su
al

, w
hi

ch
 is

 g
oo

d 
fo

r r
et

en
tio

n;
 re

ad
y 

to
 te

ac
h 

m
at

er
ia

l (
us

ef
ul

 fo
r b

us
y 

te
ac

he
rs

)
Re

qu
ire

s 
eq

ui
pm

en
t a

nd
 e

le
ct

ric
ity

; i
ss

ue
s 

on
 m

as
te

ry
, e

sp
ec

ia
lly

 fr
om

 th
e 

do
w

n-
lo

ad
ed

 P
ow

er
Po

in
t p

re
se

nt
at

io
ns

Fl
ip

ch
ar

t (
on

 ta
rp

au
lin

)
H

an
dy

; c
an

 b
e 

us
ed

 a
ny

w
he

re
; h

ig
hl

y 
vi

su
al

; g
oo

d 
fo

r r
et

en
tio

n
Ca

n 
be

 e
xp

en
si

ve
 to

 p
ro

du
ce

; c
on

ta
in

s 
lim

ite
d 

in
fo

rm
at

io
n

Vi
de

o
H

an
dy

; a
ud

io
vi

su
al

; g
oo

d 
fo

r r
et

en
tio

n;
 e

nt
er

ta
in

m
en

t v
al

ue
 is

 h
ig

h;
 s

ha
re

ab
le

 to
 

an
dr

oi
d 

ph
on

es
 a

nd
 ta

bl
et

s, 
w

hi
ch

 w
ill

 w
or

k 
fo

r t
ec

h-
sa

vv
y 

st
ud

en
ts

Re
qu

ire
s 

el
ec

tr
ic

ity
 a

nd
 e

qu
ip

m
en

t; 
ou

td
oo

r s
et

up
 (u

si
ng

 a
 p

ro
je

ct
or

 in
 a

 w
id

e 
pl

ac
e 

du
rin

g 
da

yl
ig

ht
) c

an
 d

im
in

is
h 

qu
al

ity
 a

nd
 re

te
nt

io
n

Sc
ho

ol
 p

ro
gr

am
Eff

ec
tiv

e 
in

 d
riv

in
g 

ho
m

e 
th

e 
ke

y 
m

es
sa

ge
s 

of
 th

e 
ad

vo
ca

cy
; r

et
en

tio
n;

 m
ax

im
iz

es
 

st
ud

en
t i

nv
ol

ve
m

en
t; 

tr
ai

ns
 s

tu
de

nt
s 

to
 b

ec
om

e 
go

od
 p

ub
lic

 s
pe

ak
er

s; 
le

ad
er

-
sh

ip
 s

ki
lls

 o
f t

he
 s

tu
de

nt
s 

ca
n 

be
 h

on
ed

 if
 th

ey
 a

re
 g

iv
en

 c
er

ta
in

 ta
sk

s 
to

 p
er

fo
rm

; 
op

po
rt

un
ity

 fo
r c

om
m

un
ity

 e
ng

ag
em

en
t i

s 
hi

gh
; i

nc
re

as
e 

aw
ar

en
es

s 
am

on
g 

st
ud

en
ts

 w
ho

 a
re

 n
ot

 d
ire

ct
ly

 in
vo

lv
ed

 in
 th

e 
ca

m
pa

ig
n;

 c
re

at
e 

lin
ka

ge
s 

an
d 

co
l-

la
bo

ra
tio

n 
w

ith
 th

e 
lo

ca
l g

ov
er

nm
en

t u
ni

t a
nd

 o
th

er
 p

ar
tn

er
s

Re
qu

ire
s 

a 
co

m
m

itt
ed

 g
ro

up
 o

f p
eo

pl
e 

w
ill

in
g 

to
 d

o 
m

an
y 

ta
sk

s; 
ca

n 
be

 c
os

tly
; 

re
so

ur
ce

-in
te

ns
iv

e;
 m

as
si

ve
 c

oo
rd

in
at

io
n 

ne
ed

ed

Ph
ot

os
/p

os
te

rs
H

ig
hl

y 
vi

su
al

; f
ac

ili
ta

te
s 

re
te

nt
io

n;
 d

oe
s 

no
t n

ee
d 

el
ec

tr
ic

ity
 o

r e
qu

ip
m

en
t; 

ca
n 

be
 

re
fe

rr
ed

 to
 a

ny
tim

e 
th

e 
st

ud
en

ts
 n

ee
d 

in
fo

rm
at

io
n

Li
fe

sp
an

 v
ar

ia
bl

e;
 m

ig
ht

 b
e 

re
pl

ac
ed

 e
ve

ry
 s

o 
of

te
n 

de
pe

nd
in

g 
on

 h
ow

 th
ey

 a
re

 
ta

ke
n 

ca
re

 o
f; 

lim
ite

d 
in

fo
rm

at
io

n 
in

 o
ne

 p
os

te
r/

ph
ot

o

In
te

rn
et

Co
nt

ai
ns

 m
as

si
ve

 in
fo

rm
at

io
n;

 u
pd

at
ed

 m
at

er
ia

ls
In

te
rn

et
 c

on
ne

ct
iv

ity
 is

 a
n 

is
su

e 
in

 m
os

t r
ur

al
 c

om
m

un
iti

es
; n

ee
ds

 e
le

ct
ric

ity
 a

nd
 

eq
ui

pm
en

t; 
co

st
 is

su
es

 in
 a

cc
es

s; 
in

fo
rm

at
io

n 
ov

er
lo

ad
; i

nf
or

m
at

io
n 

cr
ed

ib
ili

ty
 is

 
no

t a
lw

ay
s 

gu
ar

an
te

ed

Fi
el

dw
or

k
Eff

ec
tiv

e 
in

 a
ct

iv
el

y 
en

ga
gi

ng
 th

e 
st

ud
en

ts
; i

nc
re

as
es

 c
on

fid
en

ce
 o

f t
he

 s
tu

de
nt

s 
to

 
ta

lk
 a

bo
ut

 ri
ce

-r
el

at
ed

 te
ch

no
lo

gi
es

; c
an

 b
e 

an
 a

ve
nu

e 
to

 p
ro

m
ot

e 
ric

e 
fa

rm
in

g 
as

 s
om

et
hi

ng
 th

at
 is

 fu
n 

an
d 

en
ga

gi
ng

; h
ig

h 
re

te
nt

io
n 

be
ca

us
e 

of
 e

xp
er

ie
nt

ia
l 

le
ar

ni
ng

W
ro

ng
 ti

m
in

g 
ca

n 
le

ad
 to

 s
tu

de
nt

s 
no

t e
nj

oy
in

g 
th

e 
ac

tiv
ity

; s
om

e 
co

st
s 

in
vo

lv
ed

 
(s

na
ck

s 
an

d 
pe

rs
on

al
 p

ro
te

ct
iv

e 
eq

ui
pm

en
t o

f s
tu

de
nt

s 
an

d 
te

ac
he

rs
); 

la
ck

 o
f f

ar
m

 
eq

ui
pm

en
t; 

un
av

ai
la

bi
lit

y 
of

 a
re

a 
fo

r fi
el

dw
or

k



Page 7 of 12Manalo IV et al. SpringerPlus  (2016) 5:1592 

Ta
bl

e 
2 

Ke
y 

el
em

en
ts

 fo
r s

uc
ce

ss
fu

lly
 e

ng
ag

in
g 

yo
un

g 
pe

op
le

 o
n 

CS
RA

Sc
ho

ol
Ph

ys
ic

al
 e

nv
iro

nm
en

t
Sc

ho
ol

 e
nv

iro
nm

en
t

Ch
ar

ac
te

ri
st

ic
s 

of
 th

e 
te

ac
he

r (
ed

uc
at

io
n,

 o
ut

-
st

an
di

ng
 tr

ai
ts

)

In
no

va
tio

ns
 im

pl
em

en
te

d
A

re
as

 fo
r i

m
pr

ov
em

en
t

M
al

al
ag

 N
at

io
na

l H
ig

h 
Sc

ho
ol

A
gr

ic
ul

tu
ra

l c
om

m
un

ity
 w

he
re

 
ric

e 
an

d 
ve

ge
ta

bl
es

 a
re

 
gr

ow
n;

 g
en

er
al

ly
 ra

in
fe

d

Su
pp

or
tiv

e 
ke

y 
sc

ho
ol

 o
ffi

ci
al

s; 
te

ac
he

r t
ra

in
ed

 w
as

 g
iv

en
 

ag
ri-

re
la

te
d 

te
ac

hi
ng

 lo
ad

; 
ha

s 
an

 e
st

im
at

ed
 3

50
0 

sq
ua

re
 

m
et

er
 (m

2 ) r
ic

e 
ga

rd
en

 
be

si
de

 th
e 

sc
ho

ol

H
as

 a
n 

ag
ric

ul
tu

re
-r

el
at

ed
 

de
gr

ee
; i

nd
us

tr
io

us
; g

oo
d 

ne
tw

or
ki

ng
 s

ki
lls

; f
ac

ili
ta

tiv
e;

 
sh

ow
s 

hi
gh

 in
te

re
st

 in
 th

e 
su

bj
ec

t m
at

te
r; 

re
pu

ta
bl

e

In
fo

m
ed

ia
ry

 c
or

ne
r; 

en
ga

ge
d 

fiv
e 

ot
he

r s
ch

oo
ls

 o
n 

hi
s 

ow
n 

by
 g

iv
in

g 
th

em
 s

ee
ds

 a
nd

 a
ll 

le
ar

ni
ng

 m
at

er
ia

ls
 c

ol
le

ct
ed

 
du

rin
g 

th
e 

tr
ai

ni
ng

; r
ic

e 
ga

rd
en

 m
an

ag
ed

 b
y 

th
e 

st
u-

de
nt

s; 
sc

ho
ol

 b
ou

gh
t p

oc
ke

t 
w

i-fi
 s

o 
st

ud
en

ts
 c

an
 s

ur
f 

Pi
no

yR
ic

e;
 a

ct
iv

e 
st

ud
en

t-
te

xt
er

s 
to

 th
e 

Ph
ilR

ic
e 

Te
xt

 
Ce

nt
er

 (P
TC

)

IC
T 

in
fra

st
ru

ct
ur

e 
in

 th
e 

ar
ea

 is
 

po
or

, w
hi

ch
 li

m
its

 th
e 

st
ud

en
ts

 
fro

m
 a

cc
es

si
ng

 o
nl

in
e 

m
at

er
i-

al
s; 

fre
qu

en
t r

es
hu

ffl
in

g 
of

 k
ey

 
sc

ho
ol

 o
ffi

ci
al

s 
(a

nd
 s

om
e-

tim
es

 te
ac

he
rs

)

Ca
te

el
 N

at
io

na
l A

gr
ic

ul
tu

ra
l 

H
ig

h 
Sc

ho
ol

A
gr

ic
ul

tu
ra

l c
om

m
un

ity
 w

ith
 

m
os

tly
 h

ill
y 

ar
ea

s; 
ric

e 
is

 g
en

-
er

al
ly

 p
la

nt
ed

 in
 th

e 
lo

w
la

nd
 

ar
ea

s; 
tim

be
r p

ro
du

ct
io

n 
is

 
pr

ac
tic

ed

Su
pp

or
t f

ro
m

 k
ey

 s
ch

oo
l 

offi
ci

al
s 

is
 v

ar
ia

bl
e;

 in
te

rn
et

 
co

nn
ec

tiv
ity

 is
 a

 c
ha

lle
ng

e;
 

te
ac

he
r t

ra
in

ed
 w

as
 g

iv
en

 
ag

ri-
re

la
te

d 
te

ac
hi

ng
 lo

ad
; 

ha
s 

a 
3-

he
ct

ar
e 

ric
efi

el
d 

an
d 

10
00

 m
2  is

 b
ei

ng
 u

se
d 

fo
r r

ic
e 

ga
rd

en
; r

ec
ep

tiv
e 

pa
re

nt
-t

ea
ch

er
 a

ss
oc

ia
tio

n 
m

em
be

rs
; s

ch
oo

l i
s 

10
 k

m
 

fro
m

 th
e 

th
e 

co
m

m
er

ci
al

 
ce

nt
er

Ve
ry

 in
te

lli
ge

nt
 (t

op
pe

d 
po

st
-

te
st

 tw
ic

e 
du

rin
g 

th
e 

tr
ai

ni
ng

 
of

 te
ac

he
rs

); 
hi

gh
ly

 in
no

va
-

tiv
e;

 h
as

 a
n 

ag
ric

ul
tu

re
-

re
la

te
d 

de
gr

ee
; f

ac
ili

ta
tiv

e;
 

in
du

st
rio

us

In
fo

m
ed

ia
ry

 c
or

ne
r; 

lo
an

in
g 

sc
he

m
e 

fo
r p

ub
lic

at
io

ns
; r

ic
e 

ga
rd

en
 m

ai
nt

ai
ne

d 
by

 th
e 

st
ud

en
ts

Fr
eq

ue
nt

 re
sh

uffl
in

g 
of

 k
ey

 
sc

ho
ol

 o
ffi

ci
al

s 
(a

nd
 s

om
e-

tim
es

 te
ac

he
rs

)

Li
bo

n 
A

gr
o-

In
du

st
ria

l H
ig

h 
Sc

ho
ol

A
gr

ic
ul

tu
ra

l c
om

m
un

ity
 w

he
re

 
ric

e 
an

d 
ot

he
r c

ro
ps

 a
re

 
gr

ow
n;

 g
en

er
al

ly
 ir

rig
at

ed

Su
pp

or
tiv

e 
ke

y 
sc

ho
ol

 o
ffi

ci
al

s 
an

d 
co

lle
ag

ue
s; 

te
ac

he
r 

tr
ai

ne
d 

w
as

 g
iv

en
 a

gr
i-r

el
at

ed
 

te
ac

hi
ng

 lo
ad

Ve
ry

 in
te

lli
ge

nt
 (o

ne
 o

f t
he

 
to

pn
ot

ch
er

s 
in

 th
e 

po
st

-
te

st
 d

ur
in

g 
th

e 
tr

ai
ni

ng
 

of
 te

ac
he

rs
); 

co
or

di
na

tio
n 

sk
ill

s 
ar

e 
hi

gh
; f

ac
ili

ta
tiv

e;
 

go
od

 w
or

ki
ng

 re
la

tio
ns

hi
p 

w
ith

 c
ol

le
ag

ue
s; 

ha
s 

an
 

ag
ric

ul
tu

re
-r

el
at

ed
 d

eg
re

e;
 

in
du

st
rio

us

Fi
el

d 
da

y 
pa

rt
ic

ip
at

ed
 in

 b
y 

pr
iv

at
e 

co
m

pa
ni

es
, f

ar
m

-
er

s, 
an

d 
lo

ca
l g

ov
er

nm
en

t 
offi

ci
al

s; 
ric

e 
ga

rd
en

 o
ut

si
de

 
th

e 
sc

ho
ol

 m
an

ag
ed

 b
y 

th
e 

st
ud

en
ts

; r
ec

og
ni

ze
d 

ac
tiv

e 
in

fo
m

ed
ia

ry
 s

tu
de

nt
s 

du
rin

g 
th

e 
sc

ho
ol

’s 
re

co
gn

iti
on

 d
ay

; 
tim

e 
al

lo
te

d 
fo

r s
tu

de
nt

s 
to

 
re

gi
st

er
 fo

r t
he

 P
TC

Ri
ce

 g
ar

de
n 

is
 q

ui
te

 fa
r f

ro
m

 th
e 

sc
ho

ol
, w

hi
ch

 m
ig

ht
 d

is
co

ur
-

ag
e 

st
ud

en
ts

 fr
om

 fr
eq

ue
nt

ly
 

vi
si

tin
g 

it;
 fr

eq
ue

nt
 re

sh
uffl

in
g 

of
 k

ey
 s

ch
oo

l o
ffi

ci
al

s 
(a

nd
 

so
m

et
im

es
 te

ac
he

rs
)



Page 8 of 12Manalo IV et al. SpringerPlus  (2016) 5:1592 

expertise goes with the teacher trained. While re-echoing 
the lessons during the training is encouraged among the 
teachers, it does not always happen. Retraining new peo-
ple has been a culture. Learning is sometimes retained by 
the trained teacher.

Teachers are a force to be reckoned with when it comes 
to CSRA integration. They are the ones who will teach 
the lessons and therefore serve as the key vehicle for the 
CSRA technologies to reach the students and eventu-
ally the farmers in the community. Perhaps this is why a 
number of studies on CC integration in the curriculum 
have looked into different areas concerning teachers such 
as their knowledge, perception, and attitudes toward CC 
(Lambert and Bleicher 2013; Ratinen et al. 2013; Liu et al. 
2015). In this study, we have identified three push fac-
tors that are internal to the teachers—relevant education, 
strong interest, and innovativeness—drawn from our 
interviews and field visits.

The specialization of the teachers is important, as they 
are expected to exhibit mastery and competence when 
they talk of CSRA matters in their classrooms. All three 
teachers in this study have agriculture-related degrees 
(Table 2). Likewise, it might be difficult for non-agricul-
ture teachers to catch up on some technical topics during 
the training, which would ultimately sacrifice the quality 
of training they can give to their students. Having some 
mastery of CSRA lessons will make the teachers effective 
CSRA communicators. Diehl et  al. (2015) note that the 
best communicators must be mobilized to talk about CC 
owing to the complexity of issues attached to it (our 
emphasis).

Next to education is strong interest. The teachers must 
show keen interest in the subject matter before they 
can be effective. The three teachers trained did show 
this in various instances: they were among the top scor-
ers during the post-test in the training on CSRA; they 
asked highly relevant questions during the training; they 
engaged their coteachers to support them in implement-
ing the learnings from the training; and many others. The 
teachers, however, must keep themselves in check, as 
there had been cases in which teachers who were heav-
ily passionate about CC tended to inject their own beliefs 
into their teaching (Liu et al. 2015). Some even looked for 
references to support their claims (Disinger 2001; Choi 
et al. 2010).

Last, innovativeness seems to be a hallmark of a cham-
pion CSRA teacher. Innovations refer to things the 
teachers did to better convey CSRA messages. The three 
schools under study did show plenty of innovations. An 
example is the MNHS teacher giving away seeds and 
learning materials to teachers in neighboring schools. 
All three schools also put up an Infomediary Corner in 
their respective libraries, containing materials on CSRA 

for easy access by the students. At CNAHS, the teacher 
even set up a loaning scheme so the students could bring 
home the knowledge products for their parents to read. 
This worked particularly well in instances when the con-
cepts are just too complex for the students to understand. 
At LAIHS, the teacher initiated the holding of a video-
conference through SKYPE so the students and the farm-
ers whom they invited into their school (based in Albay 
Province in Southern Luzon) could consult with PhilRice 
experts in Nueva Ecija Province (Central Luzon). These 
innovations can be arrived at only by people who care to 
think about improvements. While innovations are highly 
encouraged, the teachers must ensure that they do not 
overdo it so it does not eat up their time for other school 
chores. It has been reported that inadequacy of time is 
among the major reasons for reluctance in integrating 
CC lessons in the curriculum (White et al. 2014).

While the key characteristics cited (relevant education, 
high interest, and innovativeness) are important, these 
must go with providing the best training opportunities 
for the teachers. Given that they are regarded as central 
to the success of CC integration, they must be trained 
technically so they become the best communicators of 
CSRA. Access to extension (Gbetibouo 2009; Di Falco 
et al. 2011; Truelove et al. 2015), information (Dang et al. 
2014), and good relationship between the information 
sources and the recipients are positively linked to adapta-
tion (IPCC 2007).

Exogenous factors that may affect CSRA integration
While schools have all the means to influence their stu-
dents, exogenous entities are equally powerful in shap-
ing knowledge about CC. Such entities here refer to mass 
media and other institutions, private or public, which are 
also in the business of propagating knowledge on CSRA. 
Herman et al. (2015) noted that the mass media serve as 
the go-to source of information on CC. This is something 
that has been validated in our findings.

Figure  3 shows that in MNHS and LAIHS the tradi-
tional media (newspapers, radio, television) were the pri-
mary sources of CSRA information. Hence, initiatives to 
engage the schools must consider reinforcing efforts by 
ensuring that the mass media outlets are closely engaged. 
In the Philippines, where mass media command exten-
sive power and clout over their audiences, careful and 
thorough engagement is necessary to ensure that the 
messages conveyed are based on science, and not on 
the platform of fear, which the mass media is prone to 
perpetuating.

In the same figure, students of CNAHS preferred 
the PTC as the source of information on CC, probably 
owing to the access to information the PTC facilitates. 
In the information and communications technology for 
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development literature, among the reasons why people 
invest in mobile phones are speed of transaction and the 
significant reduction in costs associated with accessing 
information. This result is encouraging as far as infor-
mation provision and access are concerned. In a coun-
try with a 103 cellular mobile telephone service density 
per 100 population in 2013 (PSA 2015), it pays to real-
ize that this technology is being employed productively 
for development efforts. Additionally, this will afford the 
students higher quality information in terms of technical 
content, as the PTC has rice specialist agents who answer 
questions received by the facility. Interactions with the 
PTC agents can enhance learning. A minor criticism of 
the PTC is that it entails cost, but Manalo (2011) noted 
that young people’s spending for mobile phone prepaid 
credits in the Philippines was almost equal to their food 
expenditure. Given the unlimited texting offers in the 
Philippines, which makes mobile phone usage cheaper, 
young people will likely optimize this platform if they 
find it useful.

Another observation from Fig. 3 is that online sources 
have gained following. While this is a positive develop-
ment, it should be noted that internet penetration in the 
Philippines remains low at 47 %, mostly in urban areas, 
where rice is not grown. Fast-tracking developments in 
information and communications technology (ICT) in 
the rural areas will lead to positive impacts on the infor-
mation-seeking behavior of rural people, particularly 
the youth. Additionally, it should be highlighted that the 
research sites are far from town centers, where computer 

shops (telecenters) abound. On average, they spend about 
one US dollar just to access the internet. This is already 
a significant amount in the Philippines, where the rice-
farming households remain poor (NSCB 2014). Hence, 
the key point for this finding is that, while it is good that 
online sources of information on CSRA have managed to 
gain some following, it should be matched by necessary 
improvements in ICT infrastructure if this is to fully take 
off on a large scale.

A key lesson from this subsection is that school 
engagement in CSRA cannot ignore external influences 
and drivers. These exogenous factors can reinforce CSRA 
messaging, and hence enhance learning, depending on 
how one utilizes them.

Having reflected on the tools/strategies, push factors, 
and exogenous factors that may affect integrating CSRA 
in the school curriculum, this research also looked at the 
types of information that are likely to be shared by stu-
dents. Beyond integrating CSRA, the intended outcome 
is to see how young people can serve as information pro-
viders on CSRA in their respective rice-farming commu-
nities. The lessons taught in school must find their way 
into their communities to enhance the adaptive capaci-
ties of farmers. Hence, the next part scrutinizes the types 
of information that are likely to be shared by the students.

Taught and shared
During the 2014–2015 academic year, 88  % of the stu-
dents engaged from the three schools in this study per-
formed as CSRA infomediaries. They either read, surfed, 
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or texted information on CSRA and shared what they 
found with their farmer-parents or other farmers in their 
communities.

The PTC has student-texters from MNHS (400), 
CNAHS (305), and LAIHS (321). The numbers indicate 
that, aside from those actively engaged, other students 
have also been serving as infomediaries in their own 
capacities. The texters are grouped according to prov-
ince; hence, the data below might be shared by other 
texters from other schools in the same province. None-
theless, the figure seeks to convey that there are active 
texters from the schools covered as proof of their being 
infomediaries.

This part looks at the dynamism of information trans-
fer. It is important to look at how the students handled 
the information on CSRA that they received. General 
information on CC as well as on the effects of CC on rice 
production rated higher in terms of how they were per-
ceived and shared by the students (Fig.  4). This can be 
explained by the level of complexity of the information 
contained in these categories. The higher-rating CSRA 
information was general knowledge in nature as opposed 
to the more technical mitigation- and adaptation-related 
information that talks about some how-to’s, which 
require some level of understanding about rice-farming 
operations that the student may not always possess.

The main implication of these findings is on message 
segmentation. It can be very tempting to teach every-
thing to the students and expect them to go home ready 
to share the information with their farmer-parents or any 
farmer in their community. These findings put some limi-
tation on what this initiative can competently do. It would 

do better to expect that a certain level of success can be 
expected if the more general sets of information will be 
passed on to the students. The more complex informa-
tion can perhaps be better handled by their teachers and 
passed on to the farmers in the community using other 
media such as a farmers’ forum or other forms of infor-
mation dissemination activities.

Alternatively, this is where reinforcement mechanisms 
become extremely useful. Other information outlets 
must be in place, such as the local media, the school itself 
holding community events, or the students tasked to pro-
mote the PTC among their parents and other farmers in 
the community. This way, students will not be compelled 
to understand highly complex topics on CSRA. Further, 
communicators might also need to look at how the infor-
mation on the adaptation and mitigation modules is 
packaged.

The second main implication is on the level of empha-
sis that the teachers should give to various topics. Top-
ics that are explained more in detail will certainly have a 
higher chance of being understood. Perhaps the teachers 
can spend more time discussing adaptation and mitiga-
tion mechanisms, and step up teaching by showing more 
examples and practical exercises. A word of caution on 
emphasis is for the teachers to be careful not to inject 
their own beliefs about CC, as has been observed in a 
study in the United States (Duschl 1990). The highest 
level of objectivity must be in place when discussing this 
matter to avoid misinformation.

Breaking down the data will give a slightly different 
picture. Figure 5 shows the types of information the stu-
dents shared relative to the source of livelihood of their 
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respective households (i.e., farming or nonfarming). As 
it stands, 46  % of all the information types shared by 
CNAHS students were on adaptation and mitigation, 
70 % of which was shared by students coming from rice-
farming households. Hence, a revelation of these data is 
that such students can be relied on to share even com-
plex information. This is consistent with earlier findings 
that students from rice-farming households, especially 
those who are top-performing in their respective classes, 
were able to explain complex rice-farming topics like pest 
dynamics to their parents and even to convince them to 
try certain technologies (Manalo et al. 2016). The source 
of livelihood will also have some bearing on the capac-
ity of students to share far more complex information. Of 
the three schools, CNAHS had the highest percentage of 
students (65  %) coming from rice-farming households; 
(MNHS—32  %; LAIHS—47  %). Amartya Sen’s Capabil-
ity Approach may be able to explain this, where it says 
that people will value something that they have a reason 
to value (Grunfeld 2007). The fact that these students 
came from families whose main livelihood source is rice 
farming indicates that they must have seen these CSRA 
modules as very useful for them. Hence, they must have 
exerted some effort to understand them so they could 
share the same with their parents.

Conclusion
What this research has done is to unpack several issues 
in CSRA integration in the school curriculum, which is 
not well tackled in the literature. Several details to which 

practitioners must pay close attention are revealed. This 
area—how to teach CSRA or CC adaptation in general—
offers fertile ground for research exploration owing to its 
urgency and complexity. What is cogent at this point is that 
there is wisdom in engaging teachers and students in efforts 
to disseminate CSRA information to farmers as evidenced 
by the sharing that transpired. This very same strategy can 
be used in tackling knowledge relating to CC adaptation.

Future research studies may consider a more thorough 
evaluation of teaching methods that can be used, mes-
sage-framing and its effects on CC information dissemi-
nation in general, and a high-level risk communication 
discourse specific for teachers.
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