
 
 
 

Effects of a “Learn to Think” Intervention Program 
on Chinese Primary School Students’ Learning Strategies 

Weiping Hu, Xiaojuan Jia 
Shaanxi Normal University, China 

Jia Liu, Xinxin Shan 
Longgang District Teacher Professional Development School, China 

Dengting Boyanton 
Long Island University, USA 

 

Learning strategies have significant effects on student learning. It has become 
increasingly important to teach students learning strategies in schools. The “Learn 
to Think” (LTT) Program was designed to improve students’ learning strategies. 
This study examined the effects of the LTT curriculum on primary students’ 
learning strategies. A total of 102 Chinese students participated in this study (50 in 
the experimental group and 52 in the control group). All participants were pre-
tested prior to the intervention and post-tested for Learning Strategy and academic 
achievement. The delayed effects were measured using Learning Strategy Questionnaire 
one year after terminating the intervention. The results showed that LTT has 
positive, significant and persistent effects on the development of learning strategies 
of all experimental group students. 

 
 

Learning strategies have significant effects on student learning, which involves planning 
ahead, monitoring one’s performance to identify sources of difficulty, estimating, 
revision and self-testing (Nisbet & Shucksmith, 1986). Better learners tend to have 
more systematic and effective learning strategies, and mastering appropriate learning 
strategies can improve students’ learning efficiency. 

Definitions of learning strategies have shown a variety of points of view. For 
example, learning strategies were defined as behaviours and thoughts that may assist 
in the processes of encoding (Weinstein & Mayer, 1983; Weinstein & MacDonald, 
1986) or in a specific context (Biggs, 1987); as the techniques or skills (Fellenz & 
Conti, 1989); as the special thoughts or behaviours to help them comprehend, learn or 
retain new information (O’Malley & Chamot, 1990); as a sequence of efficient learning 
techniques, which are used in a goal-oriented and flexible way, and are increasingly 
automatically processed, but remain consciously applied (Streblow & Schiefele, 2006; 
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as cited in Kombartzky, Ploetzner, Schlag, & Metz, 2010). Although these definitions 
of learning strategies differ slightly from each other, they all seem to agree that 
learning strategies are techniques and tactics used by learners with the purpose of 
improving their learning efficiency. Learning strategies comprise a series of cognitive, 
metacognitive, and other processes. 

Many different kinds of learning strategies have also been reported. Weinstein and 
Mayer (1983) suggested five types of learning strategies including rehearsal, elaboration, 
organization, comprehension monitoring, and affective strategies. Dansereau et al. 
(1979) proposed an interactive learning strategy system that can be divided into primary 
strategies (used to operate on the material directly such as comprehension/retention 
and retrieval/utilization strategies) and support strategies (used to maintain an optimal 
cognitive climate which assist the student in developing and maintaining a good 
internal state thus to benefit the use of the primary strategy, including goal-setting and 
scheduling, concentration management, monitoring, and diagnosing the dynamics of 
the learning system). Biggs, Kember and Leung (2001) divided learning strategies 
into three types: surface strategies (narrow target, rote learning), deep strategies 
(aimed at maximizing understanding), and achieving strategies (aimed at maximising 
external measures of achievement).  

In this study, learning strategies are defined as any general learning methods used 
to achieve better learning outcomes, including metacognitive strategies (monitoring, 
regulating, planning, etc.), cognitive strategies (specific learning methods, such as 
previewing before class, note-taking while learning, reviewing lessons regularly, 
taking more practises and so on), motivational strategies (attitudes and motivation), 
and social strategies (getting help from others, extensive social learning). 

Research has shown that many factors can impact students’ learning strategies. For 
example, Oxford (1989 & 1990) and Biggs et al. (2001) proposed that learners’ 
motivation has an impact on their use of learning strategies. Ç etingöz and Ö zkal (2009) 
found that more learning strategies were used by unsuccessful students with positive 
attitudes than those with negative attitudes, indicating that students’ attitudes had an 
important influence on their choosing learning strategies. Spörer and Brunstein’s research 
(2009) indicated that students who were more knowledgeable of the peer-assisted 
learning strategies were more effective in using these learning strategies. Pintrich 
(1999) identified self-efficacy as another important factor and he found that students 
with higher self-efficacy beliefs were more likely to use cognitive and metacognitive 
strategies than students with lower self-efficacy beliefs. Moreover, students with 
higher perceived abilities tend to use a wider range of learning strategies than those 
with lower perceived abilities (Braten & Olaussen, 1998). Instructional format can 
also influence students’ use of learning strategies (Nijhuis, Segers, & Gijselaers, 2005, 
2008). Nijhuis et al. (2005) found that students in a problem-based format using 
unstructured problems had lower levels of deep learning and higher levels of surface 
learning compared to students in a fairly well-structured format using clear-cut 
questions to guide students’ learning. Sand-Jecklin (2007) further found that an active/ 
cooperative instructional format had a positive impact on the students’ use of learning 
strategies in an independent study. Naumann, Richter, Christmann and Groeben (2008) 
also pointed out having ample working memory resources as another crucial factor in 
order for learning strategy usage to be successful. 

The above factors that influence the learning strategies can be grouped into two 
categories: learner factors (attitude, motivation, knowledge of strategy, self-efficacy) 
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and task factors (learning environment, instruction, characteristics of the task). Task 
factors are usually the external factors that are beyond the learners’ control. Some 
learner factors (personality traits or personality type) are relatively stable or cannot 
change over a short period of time, but other learner factors, such as motivation, 
attitude, or self-efficacy can be changed through intervention. 

Since the 1950s, many researchers have developed training programs to teach 
students learning strategies. These efforts can be categorized into two types. One is 
the specific teaching of learning strategies, many of which are related to training 
students’ thinking abilities, such as Lipmann’s Philosophy for Children (Lipman, 
Sharp, & Oscanyan, 1980; Topping & Trickey, 2007a; 2007b), De Bono’s lateral 
thinking (De Bono, 1970) and cognitive research trust program (De Bono, 1987), 
Feuerstein’s instrumental enrichment program (Feuerstein, 1980), and Greenberg’s 
cognitive enrichment program (Greenberg, 1989). The major criticisms of this approach, 
although these criticisms do not apply to all of the above programs, are that 1) it treats 
thinking as an “add-on” element, 2) it is fragmentary which just teach students 
simplified and generalized methods separated from specific content, and 3) it does not 
guarantee the transfer of these skills to other new contexts.  

The second approach focuses on teaching learning strategies within specific disciplines 
to students at different academic levels. Programs using this approach include: (1) 
Jones, Amiran, and Katims’s learning strategies training program. This program 
consists of two parts—Matrix Outlining and Analysis (MOAN) and Chicago Mastery 
Learning Reading Program with Learning Strategies (CMLR) (Segal, Chipman, & 
Glaser, 1985). The former is designed for high school and college students and it 
includes a textbook model (to teach basic skills of writing), a structure model (how to 
use the structural materials to write comparative articles), and a research model (how 
to write exploratory articles). The latter (CMLR) is aimed at teaching elementary and 
junior high school students learning strategies step by step. (2) Dansereau’s (1979) 
learning strategies training program. This program is targeted at college students and 
it includes two types of strategies: primary strategies and support strategies. During 
training, the teacher first stimulates students’ interests and desires to master the 
learning strategy by providing incentives. Then the teacher helps students to choose 
and study the operational learning strategies in this unit. Finally, according to context, 
the teacher trains the students in the strategies as well as assessing their performance 
and providing timely feedback. (3) Weinstein’s cognitive learning strategies program 
(Segal et al., 1985). This program is also aimed at college students and it includes two 
aspects. One aspect aims to teach students the background knowledge of learning 
motivation and learning strategies, the other focuses on the students’ actual application 
of those learning strategies and methods in their learning activities. (4) Herber’s 
content training program (as cited in Segal et al., 1985). This program was designed 
for students from 4th grade to 12th grade. In this program, teachers guide students to 
understand the text at three different levels: the literal level, the interpretative level, 
and the applied level. Herber believes that teachers should not just teach the students 
the text, but teach students how to read the text. The most important teaching method, 
according to Herber, is to provide guidance on how to read and organize discussion 
on the key parts of the text. (5) The self-regulation empowerment program (Cleary, 
Platten, & Nelson, 2008; Cleary & Zimmerman, 2004). This program seeks to empower 
middle school and high school students by cultivating positive self-motivational 
beliefs, increasing their knowledge base of learning strategies, and helping them 
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apply these strategies to academic-related tasks in a self-regulated manner.  
One problem with the discipline-based approach is that it is unclear whether these 

learning strategies are transferrable to other disciplines or other grade levels because 
they do not provide systematic training of the general learning strategies or skills. 
Since there are many school subjects, it would be impossible to develop a specific 
training program for each one of them. An approach that addresses the limitations of 
both above approaches is needed. The “Learn to Think” Program was designed to 
address these limitations as well as to draw on the strong points of both approaches. 

  
THEORETICAL AND EMPIRICAL BACKGROUND 

The LTT Curriculum 
The “Learn to Think” (LTT) curriculum is based on a Thinking Ability Structure Model 
derived from Chongde Lin’s theory of intelligence, Piaget’s cognitive development 
theory, and Vygotsky’s social constructivism theory. It provides a series of learning 
situations that aim to develop students’ thinking methods or strategies and to improve 
the quality of their thinking ability. The Thinking Ability Structure Model comprises 
(1) thinking content (mathematics, language and literature, science, society, art, other 
disciplines and daily life experience), (2) thinking methods (observation, space cognition, 
comparison, classification, inductive and deductive reasoning, reorganization, brainstorming, 
transfer, questioning), and (3) thinking quality (profundity, flexibility, critical thinking, 
agility, and originality). 

The theoretical basis for estimating the relative difficulty of activities of the LTT 
curriculum draws from Piaget’s account of cognitive development that allows specification 
of the cognitive complexity of tasks, and from Vygotsky’s zone of proximal development 
and the principle that good learning must be in advance of development. On these 
bases, the difficulty of activities is adjusted not just to match current ability but to 
provide challenge so as to promote the development of students’ thinking ability, 
creativity, learning strategy acquisition, academic performance, motivation to learn, 
and sense of self-efficacy. A fuller account of the nature and theoretical bases of the 
LTT curriculum is available in (Hu, et al., 2011). Here we mainly focus on the 
cultivation of students’ learning strategies.  

The “Learn to Think” (LTT) curriculum begins from everyday life situations and 
progresses through various subjects and disciplines. The assignments given to children 
are progressive in levels of difficulty and complexity. The order of presenting questions 
is from concrete to abstract and from simple to complex. Each grade from 1st through 
8th has its own manual which includes 16 activities covering different thinking 
contents and methods. The thinking contents are used as the carrier, the thinking 
methods are the main thread, and thinking quality such as profundity, flexibility, 
critical thinking, agility, and originality are trained in each activity. 

 Each activity is conducted in four steps. First, the teacher introduces the activity 
by creating a learning situation via cognitive conflict to arouse children’s interests. 
Second, the teacher facilitates children to observe, think, discuss, and conduct experiments. 
In the third step, leading children to reflect the process of the activity such as how 
they thought and what they learned. That is metacognition: give pupils practice in 
monitoring their own thinking, with the teacher initially making their strategies 
explicit and the learners then internalizing them, making them part of their habitual 
mode of thinking. The fourth step involves an expanding activity (or ‘bridging’ in 
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Adey and Shayer’s 1994 terminology) to facilitate the transfer of thinking skills to 
daily life and other subjects.  

Moreover, the “Learn to Think” curriculum provides training in three areas: basic 
thinking strategies, problem solving skills, and creative thinking skills. Basic thinking 
skills training consists of 5 steps: to create a learning situation, to learn and understand 
the methods, to sum up and generalize the methods, to evaluate and reflect, and to 
transfer and consolidate. Problem solving skill training is accomplished through 
introducing a problem, analysing the problem, brainstorming for solutions, selecting 
the best solution, evaluating and reflecting, and consolidating via transfer practice. 
Creative thinking skill training is achieved through introducing the task, preparing for 
the activity, deductive reasoning, brain storming, choosing the best answer, producing 
a result, evaluating and reflecting, and consolidation transferring. 

The LTT teaching and training model is designed to either improve students’ 
learning strategies directly or influence them unconsciously. In the LTT program, 
some learning strategies can be directly taught to the students. The practice of evaluation, 
reflection, consolidation and transfer can lead students to reflect on the process of the 
activity, what they learned, what was beneficial to their learning, what was not, how 
they could do better later. These activities aim to train the students’ metacognitive 
strategies and cognitive strategies. On the other hand, LTT puts students in a learning 
situation via cognitive conflicts to stimulate their interest in increasing their own 
awareness and use of motivational strategies. Likewsie, LTT creates an open, democratic 
and positive atmosphere, encouraging students to discuss with partners and express 
their own ideas bravely, thereby developing their use of social learning strategies. 

Studies on the effects of the LTT program on primary school students’ learning 
motivation (Hu & Shan, 2009), thinking ability, and academic achievement (Hu et al., 
2011) have shown significant positive results. For example, after one and a half years 
of LTT intervention, 7- and 8-year-old students’ learning motivation was significantly 
higher than control groups (d = 0.41). The LTT program also showed positive effect 
on Grade 1 (aged 6) and Grade 2 (aged 7) students from one year after starting the 
program (thinking ability d = .78–1.45; Chinese language skills, d = .68–1.07; and 
math skills, d = .58–.87). Evidence from these studies supports that the LTT curriculum 
can play an important role in mastering learning strategies, and this study aims to 
further examine this supposition. 

Specific Research Questions are as follows: 

1. Does the LTT curriculum improve 2nd grade students’ self-perception 
of their learning strategy use? 

2. Are there any differences in the effects of LTT (if any) on the use of 
metacognitive, cognitive, motivational or social strategies? 

3. Are any of the effects of LTT on perceived use of learning strategies 
long-lasting? 

4. Does the LTT curriculum improve students’ academic achievement? 
 

METHOD 

Participants 
Participants for the study were 102 Grade 2 students (mean age = 7.68 years old) 
from a primary school in Shanxi, China. Two classes were chosen; one was selected 
as the experimental group who attended the “Learn to Think” Intervention Program 
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once every two weeks, while the other was treated as a control group who did not. Of 
the sample, 50 students (27 boys, 23 girls) were in the experimental group and 52 (28 
boys, 24 girls) were in the control group. Attrition was modest, with 90 students 
remaining in the study over the course of the five-year study (46 from the experimental 
group, 44 from the control group). 

The Learning Strategies Questionnaire (LSQ) 
This questionnaire was based on Qin’s (Qin, 1992; Li, Xin, Gu, & Shen, 1998) 

Primary and Middle School Students’ Learning strategies Questionnaire, including 36 
Likert scale items, and each item had four options “always”, “usually”, “sometimes”, 
and “never”, scored 4, 3, 2 and 1. It covered four subtests: metacognitive strategy, 
cognitive strategy, motivational strategy, and social strategy as illustrated in Table 1. 
(See original questionnaire in the Appendices.) 

 
Table 1 

Components of the Learning Strategy Questionnaire 

Name of subtest No. of items Sample item 

Metacognitive 14 I strike a proper balance between study 
and rest 

I am good at thinking independently. 
I study on my own initiative 
When I don’t understand a question, I will 

ask my teachers or classmates. 

Cognitive 10 

Motivational 7 

Social 5 

 
Cronbach’s Alpha Reliability Coefficient of the whole questionnaire was 0.887; 

Cronbach’s Alpha Reliability Coefficient of the subtests ranged from 0.589 to 0.778; 
the split-half reliability was 0.884, providing sufficient evidence of reliability. The 
correlation coefficients among the subtests were lower, whereas the correlation 
coefficients between the whole questionnaire and each subtest were higher, ranging 
from 0.512 to 0.785, suggesting adequate validity. Confirmatory factor analysis 
showed that the fit index for four factors is very good (NFI = 0.94, CFI = 0.97, IFI = 
0.97, GFI = 0.88, NNFI = 0.97, RMSEA < 0.05), providing evidence of acceptable 
construct validity. 

Academic Achievement Test 
Each semester, the primary and secondary school students in China are required to 
take a formal final exam. This final exam is a criterion-referenced test, which aims to 
assess whether the students have mastered the required knowledge and how well they 
have achieved the curriculum standards and goals. The students’ final examination 
scores were selected as a means of measuring students’ academic achievement in this 
study.  

The “Learn to Think” Curriculum Survey Questionnaire 
This questionnaire was designed to assess the experimental students’ experiences 
with the LTT curriculum and the effect of LTT curriculum on them. In this survey, 11 
items were related to the experimental students’ views on the LTT curriculum (“I 
liked the LTT very much.”), or related to their ideas or behavioural changes after 
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completing the curriculum (“I preferred to think more than before”; “I have paid more 
attention to listening to others' opinions in discussions.”). Each item had four choices: 
“not agree at all, not agree very much, somewhat agree, and agree very much”. See 
Table 6 for all items. 

Interviews 
This interview protocol was designed to gather more in-depth data on the experimental 
group students’ experiences with the LTT curriculum and to examine the kind of 
effect that the LTT program had on them. The interview covered several areas: the 
knowledge that the experimental group students gained through attending the LTT 
curriculum, self-perceived identity changes after participating in the LTT activities, 
self-perceived changes in teacher and parent evaluations of the student her or himself 
after the LTT, effective or memorable LTT activities or units as identified by the 
students, skills and knowledge transfer from school subjects to daily life or other 
related topics. 

Procedure 
Both the experimental and control groups were instructed by the same teacher with 
the same learning content during regular classes, the only difference was that the 
experimental group received an LTT Curriculum lesson once every two weeks taught 
by a member of the research team, while students in the control group learned by 
themselves or did their homework, monitored by their head teacher. 

The school year starts in September and is divided into fall and spring semesters. 
Before the formal experiment, all students were asked to complete the Learning 
Strategy Questionnaire, and their final exam results (Chinese and Math scores) from 
the previous semester were collected. During the five-year study, experimental group 
students participated in the LTT activities for four years. Both the experimental and 
control group students were administrated the Learning Strategy Questionnaire five 
times: one was given at the end of each year from year one to year four, and one was 
given a year after the intervention was completed. All students were post-tested four 
times to assess their academic achievement. As a supplement to the Learning Strategy 
Questionnaire, the LTT curriculum survey Questionnaire was administrated to all 
experimental group students, and eight experimental group students were interviewed 
with permission. 

 
RESULTS 

Pre-test Score  
No significant differences were found between the groups’ Learning Strategy 
Questionnaire (LSQ) pre-test scores indicating that before the experiment the 
experimental and control groups’ students were not significantly different in terms of 
their knowledge of learning strategies.  

No significant differences were found in Chinese or math scores between the 
experimental and control group students before the experiment. This indicated that 
both groups started at essentially the same level in terms of academic achievement. 

Development of Learning Strategy over Five Years 
During the five-year study, all participants were post-tested four times by LSQ, and 
one year after the end of the intervention (in Jun. 2011), all participants were delayed 
post-tested for learning strategy. Repeated Measure ANOVA was used to test the 
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main effect and interaction of time (6) and intervention (2: experimental, control). 
The results are presented in Tables 2-3 and Figures 1-5. Figures 1-5 show that, as the 
students moved up the grade levels, the learning strategy on each dimension, as well 
as the whole, showed an ascending trend. This trend peaked at the end of the fourth 
year, and then declined. 
 

Table 2 
Results of Repeated Measure ANOVA: Effects of Intervention (LTT) on Learning 

Strategy (F Values and Effect Size, η2) 

  Time Intervention Time×Intervention 

Metacognitive F 19.10*** 17.91*** 3.57** 
 Partial η2 .18 .17 .04 
Cognitive F 25.73*** 15.54*** 2.71* 
 Partial η2 .23 .15 .03 
Motivational F 7.51*** 16.40*** 2.69* 
 Partial η2 .08 .16 .03 
Social F 13.49*** 32.18*** 2.63* 
 Partial η2 .13 .26 .03 
Total F 23.78*** 20.98*** 3.75** 
 Partial η2 .21 .19 .04 

Note. *p ﹤.05, **p ﹤ .01, ***p ﹤ .001 

 
Table 3 

The effects of intervention (LTT) on Learning Strategy at each data collection point 

  Metacognitive Cognitive Motivational Social Total 

T1(Sept. 2006) F 0.47 0.02 1.07 2.14 0.78 
 Partial η2 .01 .00 .01 .02 .01 
T2(Jun. 2007) F 1.70 2.36 7.85** 4.86* 5.35* 
 Partial η2 .02 .03 .08 .05 .06 
T3(Jun. 2008) F 13.67*** 12.77** 13.00*** 14.27*** 21.55*** 
 Partial η2 .13 .13 .14 .14 .19 
T4(Jun. 2009) F 14.45*** 11.50** 6.29* 11.86** 14.15*** 
 Partial η2 .14 .12 .07 .12 .13 
T5(Jun. 2010) F 10.54** 10.32** 16.69*** 28.72*** 14.27*** 
 Partial η2 .11 .11 .16 .24 .14 
T6(Jun. 2011) F 20.58*** 12.68** 8.63** 28.86*** 20.68*** 
 Partial η2 .19 .13 .09 .24 .19 

Note. *p ﹤ .05, **p ﹤ .01, ***p ﹤ .001 

 

Metacognitive Strategy.  

There was a significant Time × Intervention interaction, F（5,440）＝ 3.57, p < .01, 

Partial η2 ＝ .04. Simple effects analyses showed that except in T1(pre-test) and T2, 

the Metacognitive Strategy scores of the experimental students were significantly 
higher than that of the controls (ps < .01); and the significant difference continued to 
exist until one year after terminating the intervention (in Jun. 2011); the Partial η2 
values were from medium to large (see Tables 2-3 and Figure 1). 
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Figure 1.  Comparison of Metacognitive Strategy 

 
Cognitive Strategy.  

There was a significant Time × Intervention interaction, F（5,440）＝ 2.71, p < .05, Partial 

η2＝ .03. Simple effects analyses showed that after the second year of intervention, 
the Cognitive Strategy scores of the experimental students were significantly higher 
than that of the controls (ps < .01) with medium effect size estimate until one year 
after terminating the intervention (see Tables 2-3 and Figure 2). 

Figure 2.  Comparison of cognitive strategy 
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Motivational Strategy.  

There was a significant Time × Intervention interaction, F（5,440）＝ 2.69, p < .05, Partial 

η2＝ .03. Simple effects analyses showed that except in T1(pre-test), the Motivational 
Strategy scores of the experimental students were significantly higher than that of the 

controls (ps < .05) until one year after terminating the intervention; the Partial η2 
values were from medium to large (see Tables 2-3 and Figure 3). 

 

Figure 3.  Comparison of motivational strategy 

 

Social Strategy.  

There was a significant Time × Intervention interaction, F（5,440）＝ 2.63,  p < .05, 

Partial η2＝ .03. Simple effects analyses showed that except in T1(pre-test), the 
Social Strategy scores of the experimental students were significantly higher than that 
of the controls (ps < .05) until one year after terminating the intervention; the effect 
size estimates were large at the end of the second year (see Tables 2-3 and Figure 4). 

The Whole Learning Strategy.  

There was a significant Time × Intervention interaction, F（5,440）＝ 3.75, p < .01, 

Partial η2＝ .04. Simple effects analyses showed that except in T1(pre-test), the 
whole learning Strategy scores of the experimental students were significantly higher 
than that of the controls (ps < .05) until one year after terminating the intervention; 
the effect size estimates were from medium to large (see Tables 2-3 and Figure 5). 

Effects of LTT on Academic Achievement 
Students’ Chinese and math scores were collected five times, in September 2006 (pre-
test), June 2007, June 2008, June 2009, and June 2010. Repeated Measure ANOVA 
was used to test the main effect and interaction of time (5), and intervention (2: 
experimental, control). The results are presented in Tables 4-5. 
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Figure 4.  Comparison of social strategy 
 

Figure 5.  Comparison of the whole learning strategy 

 
There was a significant Time × Intervention interaction on the Chinese scores, F

（4,352）＝ 4.61, p < .01, Partial η2＝ .05; after the second year of intervention, the 
Chinese scores of the experimental students were significantly higher than that of the 
controls with large effect size estimates (see Tables 4-5). 
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Table 4 
Results of Repeated Measure ANOVA: Effects of Intervention (LTT) on Academic 

Achievement (F Values and Effect Size, η2) 

  Time Intervention Time×Intervention 

Chinese F 40.18*** 14.86*** 4.61** 

 Partial η2 .31 .14 .05 

Math F 5.98*** 8.90** 5.69*** 

 Partial η2 .06 .09 .06 

Note. *p ﹤.05, **p ﹤ .01, ***p ﹤ .001 

 
Table 5 

The effects of intervention (LTT) on Academic Achievement at each data collection 
point 

  T1 
(Sept. 
2006) 

T2 
(Jun. 
2007) 

T3 
(Jun. 
2008) 

T4 
(Jun. 
2009) 

T5 
(Jun. 
2010) 

Chinese F 0.00  3.84  15.20***  18.27***  18.39**  

 Partial η2 .00 .04 .14 .17 .17 

Math F 1.69  4.25*  5.75*  9.96**  9.29**  

 Partial η2 .02 .05 .06 .10 .09 

Note. **p ﹤ .01, ***p ﹤ .001 

 
There was also a significant Time × Intervention interaction on Math scores, F

（4,352）＝ 5.69, p < .001, Partial η2＝ .06; except in T1(pre-test), the Math scores of 

the experimental students were significantly higher than that of the controls; the effect 
size estimates were medium at the end of the second year (see Tables 4-5). 

The LTT Survey and Interview Results 
In order to gather information about students’ attitude towards the LTT curriculum, as 
well as their feelings after participating in the LTT, we distributed the LTT survey to 
all the experimental group students and interviewed eight experimental group 
students to complement the quantitative research. We calculated the percentage of the 
“somewhat agree” and “agree very much” responses, and the results are shown in 
Table 6. 

From the survey and interviews conducted with the students, we can see many 
students reported that, after attending the LTT, they were more able to see a problem 
from different perspectives and think about it in greater depth rather than thinking 
superficially as before. They were more able to think independently. For example, 
some of students said, “ This course is of great help to my learning. It taught me how to 
solve problems, how to make good observations, and it also made me more interested  
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Table 6 
Results of the LTT Survey 

Items 

Percentage of 
“somewhat agree” 

and “agree very 
much” (%) 

I liked the LTT very much. 95.7 

What we had learned can be applied frequently. 91.3 

Learning was something more meaningful. 91.3 

I preferred to think more than before. 95.7 

When doing something, I had been more likely to compare it with 
something similar. 

87.0 

I liked to restructure my knowledge more than before. 78.3 

I’m better at raising questions or assumptions than before. 84.8 

I have paid more attention to listening to others' opinions in discussions. 91.3 

I have become more active in answering and asking more questions in the 
class discussion and less afraid of failing.  

78.3 

I express my own ideas in front of strangers more bravely than before. 87.0 

I am more confident to propose different ideas or questions to elders than 
before. 

87.0 

 
in learning. More importantly, it taught me how to think in depth. My parents used to 
be very strict with me with my schoolwork. However, after participating in the LTT 
program, my father started to look at me differently and trust me more.” Another 
student said, “I have not only learned how to manage my time efficiently, but also 
learned how to think. Now I have more confidence than ever. I can view problems 
from a different perspective, and I am better at raising good questions or making 
hypotheses than before.” “When I had an argument with my classmates, I used to 
always assume it was their fault; but now I will first reflect on my own mistakes and 
shortcomings and then I can apologize to others if needed.” 

 Students also reported that their thinking and problem solving were faster than 
before. They also developed interest in learning and aspiration to knowledge. They 
often applied many methods that they had learned from the LTT program to other 
domains or daily life. For example, some students said, “The program is very 
interesting. It really kept me thinking and exposed me to perspectives that I have 
never thought about before. Before participating in this program, I resented learning 
math, but now I am very interested in math. This program has made me a better 
learner.” “One time I found my room was quite messy, instead of feeling frustrated 
and lazy as I normally do, I used the classification method which I just learned from 
the program to sort things out such as putting books and notebooks together, pencils 
and rulers together, old books together by grades. The LTT program has taught me to 
be an organized and happy learner.” 

The students also developed a learning habit of summarizing the solutions, comparing 
them, selecting the best, then reflecting upon it. Students also mentioned that the class 
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atmosphere was more democratic, relaxed and free, which gave them the needed 
comfort and courage to speak up and to fully express their ideas. All of these 
increased their self-confidence. For example, some students said, “ I enjoyed the 
lesson, because in class all of us were happy and the teacher was happy, too. This 
lesson gave me a lot of joy.” Another student said, “After attending this program, I 
start to ask more ‘why’ questions, know how to solve problems, and enjoy creating 
new things. This program is good for my academic achievement. It taught me how to 
get along well with my classmates and taught me how to observe. I have learned a lot, 
and I am more interested in learning than ever now.” 

From the group discussion, the students learned the importance of cooperation, 
which gave them an opportunity to socialize with each other, and taught them how to 
learn from each other. For example, some students said, “This course gave me the 
courage to answer questions actively in class. It helped me realize the importance of 
cooperation because it gave me many chances to cooperate with other members in 
our group and listen to their ideas. When working with classmates, their remarks 
inspired me to think more deeply. I often summarize and reflect on successful 
experiences in order to learn new and useful knowledge.” “We should not just hold 
our own views, but also listen carefully to others.” 

Moreover, the teachers’ observations also provided some evidence to show that the 
program had positive changes on the experimental students in the areas of motivation, 
learning strategies, social interaction, and emotional regulation. For example, one 
teacher stated that the students became more active and interested in learning, analyzed 
problems more in-depth, solved problems from multiple perspectives, articulated their 
views more clearly, were more imaginative and creative, and became more confident, 
friendly, and optimistic in general. Another teacher observed that one of her students 
started the program as a shy, timid, and introverted student who seldom answered 
questions in class. After attending the LTT program, however, this student became 
active in answering and asking questions in class, and began to socialize with other 
students during the recess. Another teacher told us that he was pleased to see how 
engaged his students were in learning, “During breaks in class, my students would 
often continue discussing some unsolved problems, and their academic performance 
has been improved.” 

Even allowing for a tendency in students to answer positively to the survey 
questions about their experiences of an innovative curriculum experience, these 
interview responses represent an overwhelming endorsement of the subjective experience 
of students who participated in the LTT curriculum. 

 
DISCUSSION 

Effects of the LTT Curriculum on Primary Students’ Perceptions of Their 
Learning Strategies 
The Learn to Think (LTT) curriculum is believed to improve students’ thinking 
methods and thinking quality. In line with the concept of the spiral curriculum (Bruner, 
1960), students were taught the methods of thinking scientifically in a hierarchical 
and circular way. This not only promoted the students’ learning motivation (Hu, 
2009), and thinking ability (Hu et al., 2011), but also, as shown in the results presented 
above, effectively promoted the development of students’ attention to learning strategies. 
The results of this study show that after the four-year intervention, the overall level of 
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the learning strategy scores of the experimental group students was significantly higher 
than the control group students even one year after the end of the training, which 
shows that the LTT program had a lasting impact on the development of students’ 
reported use of learning strategies. Moreover, the LTT improved students’ academic 
achievement as shown by tests of Chinese and Math, which further indicates that the 
development of these learning strategies lays a solid foundation for the improvement 
of the students’ academic achievement.  

Explanations for these findings seem to be as follows: firstly, the LTT program 
targets students’ learning strategies directly by teaching students methods such as 
observation, comparison, combination, classification, analysis and synthesis, abstraction 
and generalization, reorganization, analogy, brainstorming, and transfer.  

Secondly, LTT pays attention to arousing students’ interest and motivation. Hu 
(2009) found that the LTT Program could effectively improve students’ learning 
motivation. Pintrich (1999) suggested that whether cognitive and metacognitive strategies 
will be applied depends on motivational conditions. Oxford (1989 & 1990) and Biggs 
et al. (2001) also proposed that learners’ motivation has an impact on their use of 
learning strategies. In the LTT curriculum students were provided problem situations 
which induce cognitive conflict, setting their minds a puzzle that is interesting and 
attractive, thus arousing their interest and motivation to learn.  

Thirdly, the LTT program creates an open, democratic, and positive learning 
atmosphere and encourages students to spend more time discussing problems with 
partners, thinking independently, speaking out their own ideas bravely, and commenting 
on each other’s views. In such a positive learning environment, students are not afraid 
of failing or giving wrong answers, and they are more positive and active in obtaining 
knowledge, applying knowledge and solving problems. The relaxed classroom atmosphere 
makes students enjoy the program more, and their positive attitudes towards the 
course may promote their use of learning strategies (Ç etingöz & Ö zkal, 2009). Also, 
group discussion and teamwork increase the interaction among students, making them 
realize the benefit of cooperation and discussion with each other. This is beneficial to 
their use of social strategies.  

Fourthly, the LTT program trains students to become aware of their own thinking 
and monitoring processes on the third step of each activity; in other words, it trains 
their metacognition skills, such as conscious reflection on the problem-solving 
process. Students are guided to reflect on the process of the activity, summarize how 
they thought and what they learned, realize what was (or was not) beneficial to their 
learning, and how can they do better. When they realize the advantage of using 
metacognitive strategies, they may transfer their use to other domains of learning.  

Fifthly, the LTT program facilitates students’ transfer of thinking skills to daily life 
and other subjects of study. The learning transfer is most effective if the thinking 
methods have been introduced explicitly (Chen & Klahr, 1999; Toth, Klahr, & Chen, 
2000; Klahr & Nigam, 2004; Zohar & Peled, 2008) and consciously and verbalized 
previously. 

Analyzing the learning strategies differences in each subset offers a better way of 
improving the development of strategies. With metacognitive strategies, students 
displayed significant strategy use differences between the experimental and the 
control groups. As mentioned earlier, every activity of the LTT program included a 
reflection section where students were guided to recall and sum up the major thinking 



36       HU, JIA, LIU, SHAN, BOYANTON 

methods that they used, which is directly relevant to training the students’ use of 
metacognitive strategies. 

In terms of cognitive strategies, the experimental group students displayed significant 
differences with the control group after two years of intervention. Every LTT activity 
has a clear goal to cultivate some specific thinking methods. For example, when 
students were first introduced a problem, they were asked to analyze the problem, to 
generate solutions using “brainstorming”, then to decide the best one from the 
numerous methods, and finally, to select the best way to solve the problem. Studies 
have shown that the improvement of students’ thinking ability can effectively 
promote the development of students’ cognitive ability (Lin et al., 1993). The LTT 
program improves students’ development of cognitive strategies, thereby promoting 
their development of cognitive ability. 

The motivational strategy in this research is related to the aspects of primary school 
students’ learning attitudes and learning motivation, and the social strategy is related 
to seeking help from others and it includes a wide range of social learning. The LTT 
program pays attention to stimulating students’ interest and motivation from choosing 
activity contents, materials, and activity situations to producing cognitive conflict, 
teacher-children social construction, and thinking method reflection or transfer. The 
LTT program embodied a form of group cooperation, where the students could get 
help from partners and others, the students had a strong enthusiasm and interest in 
learning. They were able to apply the methods they learned in the LTT program to 
other disciplines either consciously or unconsciously, and their motivational strategies 
and social strategies developed more fully with LTT training. 

The questionnaire survey and interview results also show that the LTT program can 
help students form the habit of effective thinking, promote their ability of self-
monitoring and self-reflectivity, teach them many methods and help them apply and 
transfer these methods to other domains or daily life. The course can also stimulate 
their learning interest and learning motivation, promote their communication with 
each other, and make them more self-confident. All of these can influence the 
students’ use of learning strategies either directly or indirectly, and stimulate them to 
use effective learning strategies. 

Further Research 
We have shown that many students who participated in the LTT curriculum reported 
an increased usage of a number of learning strategies. Firstly, to strengthen the 
validity of the findings reported here, future work should try to obtain a direct measure 
of learning strategy use, perhaps through observations and talk-aloud protocols with a 
small group of older students.  

Secondly, the control groups were unable to benefit from the LTT program since 
they received no specific activity while the experimental group experienced the LTT 
program. It would be useful to do another intervention where the control group 
students receive some extra smaller-scale coaching as a means of addressing the 
limitation of this study (Pygmalion Effect). 

 
CONCLUSION 

After the four year intervention, the experimental group students’ use of learning 
strategies—including metacognitive, cognitive, motivational and social strategies—
was better developed than that of the control group students. Furthermore, one year 
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after terminating the intervention, the impact of those learning strategies on the 
experimental group students persisted. Moreover, there was a positive effect on 
experimental students’ academic achievement as assessed by standard school tests. 
These results indicated that overall the LTT intervention program could have a 
consistent, long-term, and growing effect on primary students’ perceptions of their 
learning strategy use.  
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APPENDIX 

LEARNING STRATEGIES QUESTIONNAIRE OF PRIMARY SCHOOL 
STUDENTS 

Name: _________ Gender: _________ Age: _________ Class: _________ 

  always usually sometimes never 
1 Ask teachers or classmates timely 

when have problems. 
1 2 3 4 

2 Read extracurricular books which 
were helpful to learning, and increase 
extracurricular knowledge. 

1 2 3 4 

3 Strike a proper balance between study 
and rest. When learning, concentrate 
on learning, and when playing, 
concentrate on playing. 

1 2 3 4 

4 Answer teachers’ questions actively, 
and improve oral expression ability 
and thinking ability. 

1 2 3 4 

5 Seize the time to learn and improve 
study efficiency. 

1 2 3 4 

6 Try to grasp the available time to 
study. 

1 2 3 4 

7 Like asking “why” when meet 
problems.  

1 2 3 4 

8 Have a good rest in the break, and 
make good preparation for next class. 

1 2 3 4 

9 Sum up the learning regularly, and fill 
gaps and lack of investigation. 

1 2 3 4 

10 Give careful consideration to how to 
complete the assignments. 

1 2 3 4 

11 Have a proper rest after study, and 
relax the intense state of mind. 

1 2 3 4 

12 Correct the mistakes in the homework 
carefully.  

1 2 3 4 

13 When encountered questions that you 
don’t understand, you will think it 
independently. If it’s too difficult to 
think out independently, then you will 
ask the teacher.  

1 2 3 4 

14 Be good at thinking independently.  1 2 3 4 
15 Make full use of the 40 minutes class 

time to study.  
1 2 3 4 

16 Review carefully before the exam.  1 2 3 4 
17 Take full advantage of the morning 

time to recite Chinese or English.  
1 2 3 4 

18 Review on schedule everyday and 
every week.  

1 2 3 4 
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19 To remember the main points of the 
lecture in class.  

1 2 3 4 

20 Do exercises in a planned way.  1 2 3 4 
21 Arrange the study time reasonably.  1 2 3 4 
22 Thinking problems quickly.  1 2 3 4 
23 Concentrate on the schoolwork that 

you are doing, and don’t think others 
when doing this.  

1 2 3 4 

24 Using knowledge flexibly, and 
drawing inferences about other cases 
from one instance.  

1 2 3 4 

25 Make good preparation before class. 1 2 3 4 
26 Sum up carefully after examination.  1 2 3 4 
27 Take examinations seriously.  1 2 3 4 
28 Study carefully and consciously. 1 2 3 4 
29 Solve the problems calmly, and don’t 

be too impulsive.  
1 2 3 4 

30 Pay attention to improving learning 
methods.  

1 2 3 4 

31 Discuss the problems that don’t 
understand.  

1 2 3 4 

32 Listen to the views of others humbly.  1 2 3 4 
33 Do studying on yourselves own 

initiative. 
1 2 3 4 

34 Apply what you have learnt into 
practice.  

1 2 3 4 

35 Once you go god in class, you always 
try your best to turn attention to the 
class.  

1 2 3 4 

36 Read more, think more and practice 
more.  

1 2 3 4 

 
 
 
 


