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ABSTRACT 

Research into the effect of interest on students‘ academic performance 

consistently indicates that interest plays an important role during the learning process. 

However, the mechanism through which interest affects learning remains unexplored. 

Possible explanatory variables include attention, persistence, concentration, affect, and 

learning strategies. This study intends to examine the mediating effect of students‘ 

learning strategies on the relationship between their interests and cognitive learning 

outcomes in the history domain.  

The participants were 7th grade students from the eastern region of China. The 

researcher developed the History Interest Inventory (HII) to measure students‘ interest in 

learning history, and History Learning Strategy Inventory (HLSI), revised Biggs‘s 

Learning Processing Questionnaire (LPQ), to measure learning strategies. The 

assessment of learning outcomes was based on Bloom‘s learning outcome taxonomy. The 

validity of a proposed model was examined in which effects of students‘ history interests 

on their learning were mediated by their learning strategies.  It was hypothesized that 

students with lower history interest were more likely to adopt surface learning strategy, 

whereas those with higher interest intended adopt deep learning strategy, and the 

adoption of the learning strategies affected learning outcomes successively.   

Structural Equation Modeling (SEM) and the distribution of products test were 

used to evaluate the mediating effects of the learning strategy variables. The results 

indicated that students‘ surface strategy played a significant role in mediating the 

relationship between history interest and achievement, especially on their lower level 
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thinking. The findings enriched researchers and teachers‘ understanding of the internal 

psychological process of interests‘ influence on learning results 

Key Words: History interest, Surface strategy, Deep strategy, Learning outcomes 
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CHAPTER I  

INTRODUCTION 

Schiefele, Krapp, and Winteler (1992) defined three groups of factors that 

influence students‘ academic achievement: student characteristics, home environment, 

and school context.  Among the three groups, students‘ characteristics are regarded as the 

primary element in their academic achievement and success. Students‘ characteristics can 

be further classified into general cognitive factors, general motivational factors, and 

specific preferences that contribute to the academic process. The last one, i.e. specific 

preferences, is commonly referred to as ―interest.‖  

Although the positive effect of interest on students‘ learning has been documented 

in research, researchers still know little about the process that mediate the relationship 

(Ainley, Hidi, & Berndorff, 2002, Krapp, Hidi, Renninger, 1992; Krapp, 1999). Possible 

explanatory variables include attention, persistence, concentration, affect, and learning 

strategies. The examined mediating variables include arousal, quality of experience, 

affect, and persistence (Ainley, Hidi, & Berndorff, 2002; Schiefele, 1998). This study 

intends to explore the mediating effect of students‘ learning strategies on the relationship 

between interests and learning outcomes in the history domain.  As Krapp stated,  

Even though it is well established that interest as well as other motivation factors 

play an important role in selecting and using specific kinds of learning strategies, 

we still do not know to what degree learning strategies mediate the causal 

relationship between interest and learning outcomes. (1999, p.30) 

The conceptual models were formulated in which learning strategies mediate 

between interests and learning. They were based on both the empirical and theoretical 
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research evidences, which defined that students‘ interest levels related to their adoption 

of learning strategies, which were commensurate with learning results (e.g. Biggs, 1985; 

Entwistle & Ramsden, 1983; Fransson, 1977; Marton & Saljio, 1976a; Svensson, 1977; 

Zeegers, 2001). More specifically, the model postulated that students who were engaged 

in learning activities with less interest tended to adopt the surface learning strategy; 

whereas those with higher interests were more likely to adopt the deep learning strategy. 

The learning strategies in turn yielded different learning outcomes.  

 The learning outcomes can be categorized into global indicators, such as test 

scores or Grade Point Average (GPA), and cognitive structures (Krapp, Hidi, & 

Renninger, 1992; Schiefele, 1998). Cognitive structures distinguish different levels, such 

as lower level and higher level thinking, therefore, they are a more precise measurement 

than students‘ test scores or GPA. In this research, both criteria were adopted in 

examining the mediating effects of learning strategies.  

Based on the available resources, the participants were 7th grade students from the 

Eastern part of China. The researcher expected that the findings would enrich the 

educators‘ understanding of history learning and teaching process.  The study would 

contribute to the field of research on social studies education with (a) valid conceptual 

models that explains the relationship between interest, learning strategy, and learning 

outcomes, (b) possibilities of designing interventions that enhance students‘ history 

achievement.



Mediating Effect  Texas Tech University, Yongjun Dan, August 2011 

3 
 

CHAPTER II 

LITERATURE REVIEW 

This chapter begins with the description of the concept of interest and its effect on 

students‘ learning, followed by the discussion on differentiations of deep and surface 

process strategies and their effects on learning outcomes.  Then, the theme shifts to the 

learning results structured by Bloom‘s taxonomy. Finally, integrative models involving 

the three variables, interest, learning strategies, and learning outcomes are formulated.   

Interest 

The Concept of Interest 

In the literature, researchers had no consensus on the definition of the concept of 

interest. For Hidi and Renninger (2006), ―Interest as a motivational variable refers to the 

psychological state of engaging or the predisposition to reengage with particular classes 

of objects, events, or ideas over time‖ (p.112). Schunk, Pintrinch, and Meece defined 

interest as ―people‘s liking and willful engagement in an activity‖ (2008, p. 210). 

Regardless of differences on the definition, researchers generally agree that interest is a 

phenomenon emerging from the individual‘s interaction with his/her environments 

(Krapp, et al., 1992). Interest serves as a motivational and explanatory factor in students‘ 

choices of topics, tasks, or activities.  

Interest has a variety of categorizations on the ground of different theoretical 

frameworks. A common differentiation is between situational interest and personal 

interest (Schunk, et al., 2008). The former refers to a temporary, situation-specific 

attraction, and the latter represents a relatively stable disposition. Situational interest is 

evoked by environments that are new, surprising, or vivid. Bergin (1999) summarized 
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some factors in classroom that may trigger situational interests and are under the control 

of teachers: hands-on activities, novelty, food, social interaction, modeling, games and 

puzzles, content, biophilia, fantasy, humor, and narrative.  

Personal interest relates to a consistent pattern in the students‘ choices. For 

example, a student may be interested in an activity, and get involved in it for a long time. 

Personal interest comes from students‘ former experiences or originates from situational 

interest (Hidi & Renninger, 2006). It may also come out of students‘ knowledge in one 

area. Interest and knowledge seem to perpetuate each other: increased knowledge in a 

domain promotes higher interest, which in turn fuels a quest to learn more on the subject 

(Hidi & McLaren, 1990). 

Defining the Dimensions of Personal Interest 

History interest used in this study is situated in the category of personal interest, 

reflecting students‘ enduring preference for the history subject. Personal interest is 

usually defined as multidimensional constructs, but the specific components vary 

depending on the different theories. The lack of the consistency on the dimensions of 

interest and their measurements has limited interest research (Hidi & Renninger, 2006). 

In general, there are three groups of perspective on the personal interest valences: 1) one 

dimension, 2) two dimensions, 3) three dimensions.  

Some researchers (Alexander, Jetton, & Kulikowich, 1995; Deci, 1998) defined 

interest as one dimension—affection or intrinsic motivation. In the expectancy-value 

theory, Eccles and Wigfield (Eccles, 1983, 1984; Wigfield & Eccles, 1992) identified 

three task value components: interest, personal importance, and utility. Here, interest only 

represented emotion. Schunk, et al. (2008) defined interest as ―people‘s liking and willful 
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engagement,‖ and listed interest along with affect in their book Motivation in Education, 

conveying the idea that they view interest as a category of emotion.  

Schiefele (1991) and Krapp (1999) adopted two components: feeling-related and 

value-related valences. Feeling-related valence refers to a person‘s association with a 

topic or an activity with positive feeling, especially enjoyment; and value-related valence 

refers to an individual‘s attribution of personal significance to a subject.  

Renninger (1989, 1990, 1992) and Renninger and Wozniak (1985) conceptualized 

interest into high level stored knowledge and value perception. An example was given to 

illustrate the two components: when children play with a toy, prior knowledge 

encourages them to evaluate the possibilities of active ways to play.  If they possess a 

little amount of knowledge, it is difficult for them to define their interest. Furthermore, if 

individuals become interested in an activity, they usually develop more knowledge on it 

and highly value the activity. 

 These researchers labeled a state with high value perception and low knowledge 

as attraction rather than interest. Other theorists could not agree with the division between 

interest and attraction (Alexander, Kulikowich, & Jetton, 1994; Tobias, 1994). They 

believed that interest could exist within a state of low knowledge. Tobias (1994) noted 

that the state of low knowledge and high interest may not be popular in adults, but may 

exist for children. He suggested that this state serves as a transitory period to the high 

knowledge interest stage.  

Another group of researchers (Hidi and Harackiewicz, 2000; Hidi and Renninger, 

2006) tended to include all three components: value perception, positive feeling, and 

stored knowledge,  ―Positive feelings, stored knowledge, and stored value have been 
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described as having complementary and coordinated roles in interest development‖ (Hidi 

& Renninger, 2006, p.120). Among the three components, stored knowledge and value 

perception belong to the cognitive valences, and the positive feeling falls into the domain 

of emotion.  

The three factors are viewed as relating to each other. Schiefele, Krapp, and 

Schreyer (as cited in Baumert & Koller, 1998) believed it impossible to separate feeling 

and value. While Wigfield & Eccles (1992) suggested that for analytical reasons, it is 

useful to keep these dimensions distinct, and Schiefele (1991) also believed that it is 

justified to distinguish between them. It is likely that people differ based on the emphasis 

they put on the feeling experience, attributions of personal significance, or attraction 

derived from knowledge accumulation.  

The researcher chose to adopt the three-component theory in the consideration 

that affective and cognitive valences are necessary to intrigue students‘ interest, and that 

personal interest, as a stable disposition, should accompany knowledge basis. Applying 

the theory to the history interest inventory, stored knowledge refers to students‘ perceived 

history knowledge level compared with their peers; value perception to their evaluation 

of the importance of the subject; and positive feelings to their enjoyment and 

entertainment when involving in the history-related activity.  

Interest and Learning 

Literature on interest studies mainly contains two important parts: studies on 

interest as a dependent variable, and those about its influences on students‘ learning. 

Studies that focus on interest as dependent variables mainly examine the causation and 

development of interest (Bergin, 1999; Chen, Darst, & Pangrazi, 1999; Krapp, 1999; Hidi 
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& Renninger, 2006). Based on the scope of this research, the researcher mainly examined 

the studies that investigated the interest effect.  

Krapp, et al. (1992) proposed a classification of studies on the influence of 

interest on learning (see Table 1), which identified 5 fields: effects of personal interest on 

achievement (field 1), effects of personal interest on cognitive structures (field 2), effects 

of situational interest on achievement (field 3), effects of situational interest on cognitive 

structures (field 4), and effects of interest on students‘ learning strategies (field 5). It is 

necessary to mention the differences between achievement and cognitive structures again 

here. Achievement refers to the global indicator of students‘ accomplishment, such as 

grade, or GPA, while cognitive structures usually distinguish between surface and deep 

level thinking and represent a more precise description of learning results (Krapp, et al., 

1992; Schiefele, 1998). 

Table 1 
Interest and learning  

Independent 
Variables 

Dependent variables 

Learning Outcomes Learning Process 

 Achievement (e.g. 
grades, GPA) 

Cognitive Structures (e.g. 
knowledge representations Mediating variables 

Personal Interest Field 1 Field 2 
Field 5 

Situational Interest Field 3 Field 4 
 
Interest and Learning Outcomes 

The significant influence of interest on students‘ achievement and cognitive 

structures has been documented in many studies (Corbiere, Fraccaroli, Mbekou, & Perron, 

2006; Krapp, et al., 1992; Schiefele, 1991, 1992; Stevens, 1980). The relationship serves 

as a premise in studying the mediating effects of learning strategies.  
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Most studies that examined effects of personal interest on students‘ learning 

achievement (field 1) used the correlational method, and some of them used interests to 

predict students‘ academic achievement (e.g. Corbiere, et al, 2006; Lavin, 1965). 

Although it is reasonable to assume that situational interest, triggered by instructional 

methods or materials, may play a role in students‘ learning (field 3), few studies have 

been conducted to investigate the relation (Krapp, et al., 1992).  

After reviewing the 121 independent correlation coefficients, Schiefele, Krapp, 

and Winteler (1992) found that the mean value of correlation coefficients between 

general interest and achievement was .31. For subject areas, except biology and literature, 

all correlation coefficients were above .30. For the effects of interest on learning 

outcomes of students at various grade levels, the researchers divided grades into two 

large groups—grade 5-10 and grade 10-12. They found that relation between interest and 

achievement was more salient at higher grade levels (r =.33) than lower grade levels (r 

=.29). For gender difference in the effects of interest on achievement, they found that 

there were significant differences between male and female: interest explained 12% 

variance of achievement for male students, but only 6% variance for females.   

In examining the effect of personal interest on cognitive structures (Field 2), 

knowledge structures were usually examined by analyzing students‘ learning through text 

readings. Assessment involved both quantitative standards, such as students‘ 

memorization of words, and qualitative examinations, such as the type and quality of 

responses. After confounding factors, such as pervious knowledge and intelligence, were 

controlled, the results indicated observable effects of interest, and the effects were more 

prominent according to qualitative rather than quantitative criteria. And the research also 
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reported that interest affected students‘ deep level learning more strongly than their 

surface-level learning.  (Fransson, 1977; Hidi, 1990; Hidi & Anderson, 1992; Schiefele, 

1990,1992, 1998; Schiefele and Krapp, 1996; Stevens, 1980).  

The examination of the influence of situational interest on students‘ text 

comprehension (Field 4) usually rated interestingness of texts as the first step, then 

examined students‘ performance after they read the materials, and finally examined the 

correlation between rated texts and performance. The overall finding revealed positive 

effects of interest, either qualitatively or quantitatively. But, there were some research 

findings that did not detect the effect (Garner, Brown, & Sanders, 1992; Garner, 

Gillingham, & White, 1989; Hidi, Baird, & Hildyard, 1982).  

Schiefele (as cited in Baumert & Koller, 1998) conducted meta-analysis about 

correlation between personal or situational interest and students‘ text comprehension, 

reporting that, after the variables of mental ability, reading ability, and prior knowledge 

were controlled, the correlation for personal interest was r = .27, and for situational 

interest, r = .33.  

Interest and Learning Process (Field 5) 

Although studies show the the positive influence of interest on students‘ learning 

in general, few studies have been conducted to examine the process through which 

interest affects learning results (Ainley, Hidi, & Berndorff, 2002, Krapp, Hidi, Renninger, 

1992; Krapp, 1999). Possible explanatory variables include attention, concentration, 

affect, motivational orientations, and learning strategies (Ainley, et al., 2002; Krapp, et 

al., 1992; Pekrun, 2000; Stevens & Olivarez, 2005). The examined mediating variables 

include arousal, quality of experience, affect, and persistence (Ainley, Hidi, & Berndorff, 
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2002; Schiefele, 1998). The role of learning strategy, the research topic in this study, still 

remains an open question (Krapp, 1999).  

The existing literature is mainly about the relationships between interest and 

learning strategies. Entwistle and Ramsden (1983) have found that interest-oriented 

learning led to deep-processing study, building a qualitatively superior representation of a 

text and better recalling text content. The work from Nolen (1988) revealed high interest 

learners tended to use more elaborations, pay attention to the storage of basic knowledge, 

and establish more cross-references. Therefore, these students attained higher quality 

learning results and better recall of basic knowledge components. Schiefele, Wild, and 

Krapp (as cited in Krapp, 1999) studied the influence of interest on college students‘ 

attitude toward learning strategies and concluded that students‘ interest affected their 

attitude towards the adoption of learning strategies. 

Surface and Deep Strategies 

The Learning Strategy and Its Evaluation 

As the definition of interest, there was no consensus on the concept of learning 

strategies among researchers. Ormrod (2003) interpreted learning strategies as ―specific 

methods of learning information‖ (p.43). Schmeck defined as ―a sequence of procedures 

for accomplishing learning,‖ and named specific procedures learning tactics (Schmeck, 

1988, p. 5). For Woolfork, ―Learning strategies are ideas for accomplishing learning 

goals, a kind of overall plan of attack‖ (1995, p. 271). The researcher adopted Schmeck 

and Woolfork‘s interpretation, defining learning strategies as an overall plan in 

accomplishing learning objectives, with specific procedures contained in the process.  
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The synonyms of learning strategies are learning styles and learning approaches. 

Schmeck (1983) defined learning styles as ―a predisposition on the part of some students 

to adopt a particular learning strategy regardless of the specific demands of the learning 

tasks‖ (p. 233). He believed that the term ―approach‖ contains a bit broader concept than 

―strategy‖ (p. 237). The examinations of these terms convinced the researcher that the 

meanings are actually very similar, therefore, in this study, theses terms, i.e., learning 

strategies, learning styles, and learning approaches are used interchangeably.  

The learning strategy belongs to students‘ metacognitive knowledge, and can be 

conceptualized in many ways (Krapp, 1999). The literature on approaches to evaluate 

learning strategies is mixed and often overtly critical (Hay, 2007). The reason is that, this 

field lacks a general theoretical underpinning that can be used in the discipline as a whole, 

and that has tangible evidences (Hay, 2007). The existing models measuring students‘ 

learning approaches are the Kolb Learning Style Inventory (Kolb, 1999) and the learning 

process suggested by Jarvis (1992). These two models shared some similarities, both 

suggesting that learning is rooted in experiences and involves refection, evaluation, and 

experiment.  

Another common accepted categorization is to distinguish between surface and 

deep learning processes, and the division had empirical evidence from both qualitative 

and quantitative studies (e. g. Biggs, 1987; Marton & Saljo, 1976a, 1976b).  

Defining Surface and Deep Level Learning Approaches 

Traced back to 1972, Craik and Lockhart proposed that the depth of active 

thinking in learning would determine the memory‘s nature and extent. They established a 

continuum with processing physical attributes at the shallow end, and semantic encoding, 
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at the deep end. Following this notion, the qualitative work of Marton and Saljo (1976a, 

1976b) examined relationship between students‘ learning strategies and achievement. 

Two groups of students are identified, with one group consisting of those who view 

learning as reproducing the content and try to learn by memorizing, and the other 

including those who took a more constructivist view and tried to understand the text‘s 

meaning. They labeled the first group approach as surface-level, and the second as deep-

level. Since the publication of the work of Marton and Saljo (1976a), the categorization 

has been widely used in educational research.  

Independent quantitative studies supported the pattern in general. The factor 

analysis by Entwistle, Hanley, and Hounsell (1979) identified three factors: 

understanding, reproducing, and achieving. Factor of understanding was related to the 

searching for the meaning and intrinsic motivation; reproducing was connected to 

memorization of facts, fear of failure, and extrinsic motivation, and achieving involved in 

high level self-confidence and organization. The first two factors matched deep and 

surface level approaches. The cluster analysis by Hackman and Taber (1979) classified 

students into three groups: pragmatic careerists, self-directed scholars, and competitive 

leaders. These groups generally conformed to the surface, deep, and achieving learning 

styles. The similar findings were also documented in the studies of Entwistle and 

Ramsden (1983) and Schmeck (1983).  

Regardless of the diversity of the recounts, there is a general agreement on the 

division of surface and deep learning styles. Biggs (1987) summarized two styles as 

below.  
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Characteristics of deep learning strategy  

1. Exhibit interest in the subject or task and derive enjoyment from involvement. 

2. Intend to search for meaning inherent in what is learned.  

3. Connect the content to one‘s own experience and the real world.  

4. Integrate parts into the whole and understand the relationship between the 

different parts and the prior knowledge.  

5. Attempt to infer theory from the learned materials and establish hypothesis.  

Characteristics of surface learning strategy 

1. See the task as a demand or a necessary imposition to accomplish other goals.  

2. See the parts of the content as non-related, nor is a whole concept established.  

3. Concern the time spent.  

4. Fail to relate knowledge to personal experience or the real world.  

5. Mainly appeal to memorization and just try to reproduce the content (Biggs, 

1987).  

Biggs’s Learning Process Complex 

To study students‘ study behavior, Biggs developed 10-scale, 80 items ―Study 

Behavior Questionnaire‖ (SBQ), with the 10-scales as pragmatism, academic motivation, 

academic neuroticism, internality, study skills, rote learning, meaningful learning, test 

anxiety, openness, and class dependence. Because the scales were too diverse for 

practical use, Biggs conducted the second order factor analysis, with three factors 

retained: the first factor was loaded by the scales of rote learning, pragmatism, test 

anxiety, academic neuroticism, and class dependence, the second factor by academic 
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motivation, internality, meaningful learning, and openness, and third factor by study 

skills, and academic motivation or meaningful learning (Biggs, 1987).  

Biggs named the first factor as utilizing, the second as internalizing, and the third 

as achieving. Each factor contained two components, affective and cognitive. To further 

clarify the meaning, he re-named them as surface, deep, and achieving. The third order 

factor analysis retained two factors, surface and deep, with achieving items distributed 

among them. Biggs suggested using two learning factors, surface and deep, as a 

convenient way to characterize students‘ learning approaches.  

Based on SBQ, Biggs developed Learning Process Questionnaire (LPQ) to 

measure secondary students‘ learning approaches, and Study Process Questionnaire (SPQ) 

to measure tertiary students‘ learning approaches. Both measured students‘ surface, deep, 

and achieving approaches. In 2001, He and his colleagues (Biggs, Kember, & Leung, 

2001) further reduced SPQ to two factors by developing Biggs Study Process 

Questionnaire (R-SPQ-2F), with only surface and deep learning strategies maintained. 

Each construct, motive or cognitive, consisted of five items. Totally, twenty items were 

included in the questionnaire.  

In this study, the researcher adopted the cognitive items of surface and deep 

learning strategies items in LPQ, with motive items excluded. The reason of excluding 

motive items is that, in this study, the learning strategy only designate to the cognition 

field. Another revision was to modify the items so that they clearly refer to the history 

domain. In the revised questionnaire, surface learning strategy means that students intend 

to reproduce learned materials, fail to see the connection of content materials, and just try 

to learn essential materials. In contrast, deep strategy describes a learning method that 
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they try to conduct meaningful learning, see the connection of different parts, use 

elaboration, and ready widely. To simplify the term, surface learning strategy and deep 

learning strategy are just named as surface strategy and deep strategy.  

Relationship between Learning Strategies and Learning Outcomes 

Marton and Saljo believed that ―Qualitative variation which we discovered in the 

outcome of learning should have its counterpart in the process of learning, and vice-versa‖ 

(1976a, p. 10). Research findings revealed that students‘ surface and deep learning 

approaches are commensurate with their learning outcomes (e. g., Crawford, et al 1998; 

Tirgwell & Prosser, 1991; Van Rossum & Schenk, 1984; Zeegers, 2001).  

Marton and Saljo (1976a) examined students‘ learning quality from a 

phenomenological perspective. A strong relationship was detected between students‘ 

different processing orientations, i.e. surface and deep level processes, and levels of 

understanding. Specifically, most students adopting the deep-level approach reached a 

higher level learning outcome, and students with surface-level approach usually arrive at 

a lower level understanding. Svensson (1977) adopted the division of holistic (deep level) 

and atomistic (surface level) learning approaches and found that students with the holistic 

learning process performed superior to those who used the atomistic approach.  

Van Rossum and Schenk (1984) examined the relationship between college 

students‘ surface and deep learning approaches and their learning results. They adopted 

SOLO Taxonomy (Biggs, 1982), which set up criteria on how to score students‘ 

understanding of texts and reduce the variations. The result indicated that students‘ 

learning strategies connected with the quality of leaning outcomes, and such a 

relationship was especially clear in comparing students‘ answer to open questions. Also 
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adopting SOLO taxonomy, Trigwell and Prosser (1991) examined the relationship 

between students‘ learning approaches and outcomes, revealing found that there was a 

positive correlation between a deep learning approach and high qualitative learning 

results, but no significant correlations were found in terms of quantitative differences. 

 In another study by Hazel, Prosser, and Trigwell (1996), the cluster analysis 

revealed two clusters of learners. The first cluster was characterized by low level 

outcomes, high scores of surface approaches, and low scores of deep approaches. and 

students in the second cluster beard the features of high level learning outcomes, low 

scores of surface approaches, and high scores of deep approaches.  

In studying first-year university students‘ mathematics learning, Crawford and his 

colleagues (1998) correlated students‘ learning approaches with their achievement. They 

concluded that there was relationship between students‘ surface learning approach and 

low marks in achievement, and such a relationship also existed between the deep learning 

approach and higher test scores. Zeegers (2001) adopted Biggs Study Process 

Questionnaire (Biggs, 1987) to predict students‘ school achievements on science and 

found a positive relationship between the deep learning process and students‘ GPA. The 

same conclusion was reached by Snelgrove and Slater (2003) in studying the relationship 

between the nursing students‘ adoption of SPQ and their academic performance.  

But the results on the relationship between learning strategy and learning 

outcomes were not always consistent. Minbashian, Huon, and Bird (2004) failed to 

confirm the hypothesis that a deep approach was more influential for higher cognitive 

order questions than lower cognitive order questions.  The similar findings came from the 

study by Gijbels, Van de Watering, Dochy, and Van den Bossche (2005).  
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Watkins (2001) conducted meta-analysis on the former studies concerning 

students‘ learning strategies and their achievements with the expectation that students‘ 

learning approaches would influence learning outcomes. However, the results were not 

ideal regardless the correlation was in the expected direction. The correlation between the 

surface learning strategy and students‘ achievements was -.11, and between the deep 

surface learning strategy and their achievements was .16. The variance of achievement 

accounted for the variable of strategy was 1% and 3%, respectively.  

Assessment methods used in the school systems were taken as responsible for the 

inconsistent results. The contemporary assessment system do not reward the deep 

learning approach, in other words, more knowledge rather than higher level thinking tests 

are included in the assessment process (Biggs & Collis, 1982; Marton & Saljio, 1976a; 

Scouller, 1998; Scouller & Prosser, 1994).  

Lower Level and Higher Level Thinking Learning Outcomes  

Categorization of Learning Outcomes 

Learning outcomes can be categorized into the global indicators, such as students‘ 

test scores or GPA, and cognitive structures (Krapp, et al., 1992; Schiefele, 1998). 

Cognitive structures distinguish different levels, such as lower and higher level thinking, 

therefore, they are a more precise measurement than using students‘ global indicators.  

The evaluation methods usually involve measuring quantitative aspects, i.e., how 

much is learned, and qualitative results, referring to how well is learned (Biggs & Collis, 

1982). The quantitative evaluation involves the number of facts students can remember, 

the number of problems solved correctly, and the number of strategies or skills used 

successfully, which is generally easier to assess than the latter. According to Biggs and 
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Collis (1982), the quantitative evaluation plays a dominant role in the entire educational 

test domain. Just have a look at objective tests, which involve quite a few multiple 

choices. Even some essay writings are graded based on the relevant points made by 

students.  

  In this study, based on available resources, both global indicators and cognitive 

structures were used in two models in examining the mediating effects of learning 

strategies. The researcher adopted students‘ history mid-term test score as their global 

indicator, and consulted Bloom Taxonomy to design questions testing students‘ cognitive 

structures. Bloom Taxonomy (Bloom, et al, 1956; Krathwohl, 2002) offered a clear 

criterion to order the lower level thinking (knowledge) and the higher level thinking 

(abilities and skills). 

Bloom Taxonomy 

In 1956, Bloom and his colleagues published Taxonomy of Educational 

Objectives: the Classification of Educational Goals, which intended to provide teachers 

and administrators a tool in dealing with curricular and evaluation problems. It carefully 

defined six categories in the cognitive domain, knowledge, comprehension, application, 

analysis, synthesis, and evaluation. This categorization was ranged from simple to 

complex, and from concrete to abstract. Furthermore, it set up a cumulative hierarchy—to 

master the knowledge in the former category served as the basis to develop into the latter 

understanding.  

Bloom and his colleagues further categorized the six categories into two parts, 1, 

knowledge; 2, abilities and skills. Knowledge designated the knowledge category, while 

abilities and skills included all other five categories from comprehension to evaluation.  
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By knowledge, Bloom and his colleagues referred to students‘ recalling ideas and 

phenomena they encountered in their learning environments. In Bloom and his colleagues‘ 

opinion, the acquisition of knowledge was usually the primary, and even the only 

objective in curricula. Knowledge might range from simple to complex, and from 

concrete to abstract. Abilities and skills included capabilities that individuals applied 

learned information and techniques to new problems or situations, which required 

knowledge, understanding, analysis, and methods (Bloom, et al, 1956).  

In the original taxonomy, the objectives were expressed in the unidimensionality 

format. The verb aspect was included in the definition given to an object, such as 

―analysis of elements,‖ ―analysis of relationships,‖ in which analysis was used to modify 

the nouns of elements and relationships. In 2002, one of the Bloom Taxonomy authors, 

Krathwohl, made a revision with the intention to separate verbs and nouns. He used a 

verb to indicate cognitive processes and a noun for a knowledge dimension.  

Krathwohl maintained the original categories if the cognitive processes, but gave 

them new names. The order of two categories, synthesis and evaluation, were changed 

with synthesis as a highest order. The name of three terms was changed:  

Knowledge – remember 

Comprehension – understand 

Synthesis – create 

Three terms maintained their original name:   

Application – apply 

Analysis – analyze 

Evaluation – evaluate.   
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For the knowledge dimension, the original taxonomy contained three categories: 

factual knowledge, conceptual knowledge, and procedural knowledge. Krathwohl added 

the fourth category, metacognitive knowledge, to make four main knowledge 

subcategories. The intersection of knowledge and cognitive dimensions created a table of 

24 cells (See Table 2). The table clearly indicated what kind of knowledge should be 

tested and how.  

Table 2 
Revised Taxonomy  

 
 Remember  Understand  Apply Analyze  Evaluate  Create 

Factual knowledge       

Conceptual knowledge       

Procedural knowledge       

Metacognitive knowledge       

 
Much like the original table, the new vision was also hierarchical, with the latter 

categories testing more complex learning objectives. There was some overlapping 

between dimensions. The user may adopt his/her options on the complexity order. 

Defining Lower Level (Knowledge) and Higher Level Thinking 

The two categorizations of Bloom and his colleagues, knowledge and abilities and 

skills, establish the criteria for division of lower level, i.e., knowledge, and higher level 

thinking. Both are necessary to meet the school objectives, and require respective 

evaluation methods. 

Justification of Knowledge and Abilities and Skills  

The importance of students‘ knowledge acquisition can be justified from different 

learning objectives and knowledge‘s function. First of all, knowledge makes people 
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acquaint with the fields learned. With knowledge referred to what are known as findings, 

methods, or by convention, increased knowledge means more familiarity with realities. 

Secondly, knowledge is the basis for any other learning objectives. The higher level 

thinking cannot be carried on in a vacuum, but should dwell on the knowledge foundation. 

Thirdly, human society values knowledge, which represents maturity and brightness 

(Bloom, et al, 1956).  

In education, knowledge is relatively easy to teach. All kinds of methods, such as 

lecture, media, handouts, can be used for the transferring of information. On the other 

hand, it is easy to gauge. Each teacher feels confident in testing students‘ knowledge. 

Because of its simplicity, knowledge is usually emphasized across the curriculum and 

instruction. The common evaluation approaches are quantitative methods, focusing on 

how many students have learned, as mentioned by Biggs and Collis (1982). Baker, 

Aschbacher, Niemi, and Sato, 1992) believed that present standardized tests fail to 

measure students‘ deep understanding. Teachers naturally expect that students make use 

of knowledge themselves (Bloom, et al 1956).  

Justification for the abilities and skills come from the requirements of the 

societies and cultures we live, and from the theory of educational psychology. The 

societies and cultures in which we live are characterized by the realities that people 

always meet new problems and face changing settings. Therefore, schools should 

emphasize on preparing individuals for dealing with unpredictable problems. It is 

impossible to instruct students with all knowledge they need under different 

circumstances, but it is possible to help them develop intellectual abilities and skills to 

apply learned knowledge. From the psychological theory, it is expected that students who 
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know how to apply knowledge will perform better than those whose knowledge can only 

be used under specific situations (Bloom, et al, 1956).  

Differences between Knowledge and Higher Level Thinking  

Educators usually believe that students understand the learning content more or 

less in the same way and devote limited effort to measure how they understand it. They 

assess the variation by defining learning as the learners‘ capability to remember and 

recall. Remember and recall is just one dimension in students‘ learning, however, people 

may have different understandings toward the same materials (Marton, 1988).   

Two examples further illustrate the issue. The first example was from the study of 

Wenestam (as cited in Marton, 1988).  Fifteen students participated in a study, in which 

they read a 1,350-word excerpt about the welfare system followed by an example of a 

family. The first group thought that the text was about the welfare system, and the second 

group viewed it as a narration of a family without connecting it to the welfare system. 

The second example was from Saljo (1982, 1984), who asked people to read a chapter 

and describe the content. The chapter told a torture story, and then used it as an example 

to explain the classical conditioning theory. Some participants summarized the story 

correctly, while others believed that the text described two unrelated topics, the torture 

story and the classical conditioning theory.  

Furthermore, contrary to teachers‘ assumption that the mastery of knowledge 

naturally lead to students‘ application, the observation on students‘ performance 

indicated that they intend to avoid usage of application. Bloom and his colleague 

concluded,  
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When presented with problems, they usually apply a limited stock of techniques 

to them and are frequently satisfied if a partial solution is obtained. If the 

techniques do no work, there is a strong tendency either to reorder the problems 

completely (that is, to make it a new problem) or to escape from it entirely. Rarely 

do individuals stay with a difficult problem for any considerable length of time 

and try increasingly varied procedures for attacking it. (1956, p 42) 

Biggs and Collis (1982) believed that the task of the learner is twofold: first, 

he/she should acquire knowledge by learning facts, concepts, skills, and strategies. The 

components may be independent or integrated. Second, he/she should know how to use 

learned knowledge by explaining what is learned, implementing a task, or solving a 

problem.  

Therefore, the mastery of knowledge doesn‘t mean students understand it and 

know how to use it. The relationships between knowledge and abilities and skills 

generate three types of students: students with low knowledge and low abilities and skills; 

students with high knowledge and low abilities and skills; and students with high 

knowledge and high abilities and skills. The researcher believes that it is not reasonable 

to speculate a type of students who possess low knowledge and high abilities and skills, 

since the abilities and skills are grounded on the students‘ knowledge basis. Three types 

of students are listed in Table 3.   
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Table 3 

Three types of students  
 

  Knowledge 
Abilities 
& Skills 

 

 Low High 

Low Low knowledge-Low abilities High knowledge-low abilities 

High not evident High knowledge-high abilities 
 

Historical Knowledge and Historical Consciousness 

Applying the categorization of knowledge and higher level thinking into the 

history field, the terms of historical knowledge and historical consciousness would be 

suggested. While historical knowledge shares similar characteristics as knowledge 

category described in Bloom Taxonomy, historical consciousness is a new suggested 

learning objective, and does not totally match the higher level thinking.  

Historical consciousness is a concept initiated in Germany. In North America, the 

corresponding word is ―historical literacy,‖ suggesting students‘ learning and mastery of 

basic historical information as the first step, and then develops to critical thinker, being 

able to inquire and ask relevant questions. In Britain, it is called ―historical awareness,‖ 

or simply ―historical education,‖ which requires students to develop capability of relating 

different pieces of historical information. Ahonen (2005) believed that this kind of 

historical education is based on the idea that history is simple piling-up of information of 

the past and students‘ task is to memorize it.  

The historical pedagogy in the 20th century requires relating history to individuals 

and societies, and the development of ethical and citizenship education from history. 

Historical consciousness becomes the agenda with these requirements (Ahonen, 2005; 

Seixas, 2004).  
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Historical consciousness refers to a trans-generational thinking orientation, 

chronicling from people‘s thinking through time. It provides intellectual sanity in 

understanding the past. It also means making sense of the past in order to better construct 

the future (Ahonen, 2005). By Rusen (2004), although historical consciousness points to 

the past, it provides specific orientation in dealing with current issues by understanding 

the influences of the past and comparing the variations between the past and present. 

Because the historical interpretation of the present may lead to action, the historical 

consciousness bestows a future perspective.  

Historical consciousness exhibits its competence by three sub-competencies: 

content, form, and function. Content involves the ability to analyze the past and 

understand its temporal quality; form refers to the ability to interpret history by bridging 

time gaps between past, present, and future. Function focuses on the application of the 

notions of temporal change to the present actualities (Rusen, 2004). Three sub-

competencies of historical consciousness are expressed as verbs to understand, to 

interpret, and to apply. They are arranged in a hierarchical mode, aligned with the 

abilities and skills of Bloom‘s Taxonomy. Of course, they do not totally match each other, 

and it seems that historical consciousness is part of higher level thinking in Bloom 

Taxonomy specific to history field.  

The comparisons of lower level and higher level thinking across Bloom 

Taxonomy, including Krathwohl‘s modification, Biggs‘s category, and history learning 

are listed in Table 4.   
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Table 4 
Corresponding Categories of Learning Outcomes  

 

 Bloom 
Taxonomy  

Revised Bloom 
Taxonomy  Biggs  History learning  

Lower level 
thinking   Knowledge Remember Knowledge  History knowledge 

Higher level 
thinking  

Abilities and 
skills  Other categories  Application 

of knowledge History consciousness  

 
Models Proposed 

A model was proposed that postulates students‘ history interests influenced their 

selection and utilization of learning strategies, which in turn affected their history 

learning outcomes. In the model, students‘ learning strategies served as a mediating 

factor in explaining the relationship between interests and learning outcomes.   

Mediating variables serve as an internal role to explicate the mechanism 

underlying the exogenous and endogenous variables.  When a variable has a mediating 

effect on the relationship between independent and dependent variables, to include the 

mediator better explain the relationship between them. Two mediating effects were 

examined, 1) the mediating effect of learning strategies on the relationships between 

students‘ interest and achievement (a global indicator), and 2) the mediating effect of 

learning strategies between their interest and cognitive structures (according to Bloom 

Taxonomy).   

The pathways from the exogenous to mediating variables were based on the 

research findings that students‘ interest positively correlate with deep strategies, and 

negatively with surface strategy (Entwistle & Ramsden, 1983; Fransson, 1977; Nolen, 

1988).  The pathways from the mediating variables to the endogenous variable were 

grounded on the findings that deep strategy resulted in better learning outcomes, and 
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surface strategy negatively related to learning outcomes (Crawford, Gordon, Nicholas, & 

Prosser, 1998; Hazel, Prosser, & Trigwell, 1996; Marton & Saljo, 1976a; Snelgrove & 

Slater, 2003; Svensson, 1977; Triggwell & Prosser, 1991; Van Rossom & Schenk, 1984; 

Zeegers, 2001). The selection of pathways also referred to Biggs learning process 

questionnaire (1987), in which surface strategy predicted students‘ achievement, while 

deep strategy had no such an effect.  

In terms of theoretical evidence, Biggs (1978, 1985) and Schiefelie (1991) offered 

logic models defining the relationship of interests, learning strategies, and learning 

outcome. Biggs (1978, 1985) proposed that presage factors influenced students‘ motives, 

which predicted their learning strategies, and learning strategies in turn predicted their 

performance. Presage factors included students‘ factors such as prior knowledge, abilities, 

and personalities, and situational factors, such as subject area, teaching and assessment 

methods, and teaching contexts. Biggs believed that motives and strategies together 

belonged to learning process complex in which motives preceded strategies. On 

performance, he not only used the indices of academic achievement, including 

examinations, GPA, and structural complexity, but also mentioned the self-set goals, 

concepts, and satisfaction.  

Schiefelie (1991) proposed a hypothetical model of causal relationships among 

interest, general motivational orientations, cognitive and emotional mediating processes, 

learning outcomes, and evaluations. In his model, interest influenced task-specific 

motivational orientation, which in turn shaped students‘ cognitive and emotional 

mediating processes, including affection and learning strategies, which then influenced 

learning outcomes and evaluations. He further defined three phases, interest and related 
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motivational orientation as the preactional phase, and cognitive and emotional mediating 

processes as the actional phase, and the outcome of learning and the evaluation as the 

postactional phase.  

There are some differences between Biggs and Schiefelie‘s understanding of the 

concept of interest and learning processes. Biggs categorized motives and learning 

strategies as the learning complex, while Schiefelie distinguished interest from 

motivation, classified interest and motivation as preactional phase, and separated them 

from cognitive and emotional mediating processes (actional phase), but the sequence 

described by the two theorists is similar.  

As discussed, the proposed model has both empirical and theoretical evidences. It 

was based on empirical research evidences on the relationship between students‘ interests 

and learning strategies, and the relationship between learning strategies and learning 

outcomes. It was also consistent with hypothetical models suggested by Biggs (1978, 

1985) and Schiefelie (1991). 

Hypotheses 

Hypothesis 1. It was hypothesized that all paths between variables proposed in the 

full structural model would be found to be statistically significant. Specially, the paths 

between history interest and learning approaches, learning approaches and learning 

outcomes, would be significant. 

Hypothesis 2. It was hypothesized that the models would produce good or 

acceptable fit indices. 

Hypothesis 3. It was hypothesized that the mediating effects would be significant 

across both models.  
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CHAPTER III 

METHODOLOGY 

Analysis Method  

The statistical technique of Structural Equation Modeling (SEM) and the 

MacKinnon et al‘s distribution of products test (MacKinnon, et al., 2002) were used to 

evaluate the mediating effects. Baron and Kenny (1986) suggested structural equation 

modeling as an appropriate method to examine the mediating effect.  Although multiple 

regression may be used to test a mediating hypothesis, it requires two assumptions: 1, No 

measurement error in the mediator, and 2, the dependent variable not cause the mediator 

(Baron and Kenny, 1986). The variables measured belong to the psychological field, 

therefore, it is unlikely to measure them without error. Furthermore, SEM is not restricted 

to the second assumption that the dependent variable has no effect on the mediating 

variables (Baron and Kenny, 1986).  

Two models were examined, the mediating effects of learning strategies between 

students‘ history interest and achievement, named as achievement model (see Figure 1 

model diagram), and between students‘ history interest and cognitive structures, named 

as cognitive structures model (see model diagram of Figure 2).  
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Figure 1. Achievement model  

 

 

                                 

 

 

 

Figure 2. Cognitive structures model  

 

Procedures 

A convenient sampling method with the total classes selected was used to recruit 

participants, but only including those who volunteered to participate. Students were 

ensured that there was no any negative effect if they refused or discontinued the 

participation. Students completed the paper and pencil questionnaire.  

The study consisted of two phases. Data collected from Phase I were used to 

examine the psychometric characteristics of the instrument of history interest inventory 

(HII), which would be used in Phase II. In Phase II, HII and other instruments measuring 

Deep strategy  Higher level 
thinking  

History Interest  

 
Surface strategy  Knowledge   

Deep strategy  

History Interest  

 
Surface strategy 

 

Achievement 
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learning strategies and learning outcomes were administered. The data collected were 

used to test the fitness of instruments, and the proposal conceptual model between 

interest, learning strategy, and learning outcomes.  

Participants 

Five hundred and twenty-one grade 7 students from a big city in Eastern China 

attended the survey. They were from a school located in a middle class community of the 

city, and only those with good grade standing were able to enroll in the school. In China, 

there are no differences between urban areas and suburban areas as there are in Western 

countries, since middle class families in China tend to reside in the downtown instead of 

suburban regions.  

The survey spanned two phases. In phase I, 110 students participated. Their ages 

ranged from 13 to 15. Forty-eight (43.6%) described them as females, and 62 (56. 4%) as 

males. 

In phase II, 411 students attended across two samples, with 208 in sample 1, and 

203 in sample 2.  In sample 1, 103 (49.5%) described them as females, and 104 (50. 0%) 

as males, with one student (.5%) failed to report. For sample 2, 116 (57.1%) described 

them as females, and 87 (42. 9%) as males. 

No ethnicities were reported due to the homogeneity of the Chinese population 

where the survey was conducted.   

Measurement 

History Interest Inventory 

HII consisted of three components—positive feeling, value, and knowledge. To 

test students‘ positive feeling to history, sample items included ―I like history‖ and ―I like 
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touring history museums.‖ Items that tested students‘ perception of the value of history 

included ―Learning history is important‖ and ―History learning increases people‘s 

abilities of analysis and judgment.‖ Students‘ history knowledge test was based on their 

self-evaluation by items like ―I read more history books than other classmates‖ and ―I can 

use the word ‗rich‘ to describe my history knowledge level.‖ Self-rated knowledge can be 

used as an indicator of students‘ knowledge on a subject, as in Biggs‘s research (Biggs, 

1987).   

Students were asked to rate items with a linear scale (1 = totally disagree, 7 = 

totally agree). With the phase I data, exploratory factor analysis (EFA) was adopted to 

reduce the items, determine the components, and check the validity and reliability indices, 

and confirmatory factor analysis (CFA) was used to test the construct validity with the 

phase II data. 

History Learning Strategy Inventory  

History Learning Strategy Inventory (HLSI) was revised edition of Biggs‘s LPQ‘s 

cognitive items. To apply LPQ to the history field, a necessary modification was made on 

the original items so that they designated to the history field. For example, item 1 in the 

surface learning strategy, ―I tend to study only what‘s set; I usually don‘t do anything 

extra‖ was changed to ―In history learning, I tend to study only what‘s set; I usually don‘t 

do anything extra.‖ Item 1 in the deep learning strategy, ―While I am studying, I often try 

to think of how useful the material that I am learning would be in real life,‖ was re-

formulated as ―While I am studying history, I often try to think of how useful the material 

that I am learning would be in real life.‖ LSI items are listed in Appendix B.  



Mediating Effect  Texas Tech University, Yongjun Dan, August 2011 

33 
 

Students were asked to rate items with a linear scale (1 = totally disagree, 7 = 

totally agree), and CFA was used with the phase II data to test the validity of constructs.  

Learning Outcomes 

Students‘ mid-term history test scores were used as the global indicator of their 

history achievement. To examine their cognitive structures, the survey included questions 

on a specific period of history recently studied by students.  The selected topic was Qin 

dynasty‘s unification of China (see Appendix C). Questions were designed to test their 

history knowledge and higher level of thinking according to Bloom Taxonomy.  

Knowledge (remember) category tested students‘ recall of the learned content and 

was scored according to quantitative criteria.  In contrast, higher level thinking assessed 

students‘ understanding and deep-comprehension of the content, as categorized from 

understand to create, rated based on qualitative criteria. The type and quality of answers 

were analyzed and scored.   

Translation Validation 

The inventory was initially developed in English, and then translated into Chinese. 

Two translators who are proficient on both English and Chinese attended the translation 

work and validation. The first person was responsible to translate the English edition into 

Chinese, and the other translated the Chinese edition back to English. The two English 

versions and the Chinese translation were compared and revised to confirm that the 

meanings of English and Chinese editions were matched.  

Scoring Reliability 

Two scorers with expertise in Chinese history graded students‘ response on higher 

level thinking questions, which comprised three essays. Answers were compared to 



Mediating Effect  Texas Tech University, Yongjun Dan, August 2011 

34 
 

insure the difference between the two scorers in scoring of each essay within1 or less 

point (5 points in total). If a divergence larger than 1 occurred, both scorers agreed to re-

examine their scoring, with one scorer deciding to change his/her points so that the 

difference was within the range. There were a few cases in which both refused to make a 

change, then each side‘s points were just kept as they were. The correlations between the 

two scorers were very high, for essay 1, r = .90, p < .001, essay 2, r = .86, p < .001, and 

essay 3, r = .88, p < .001. See Table 5. 

Table 5 
Reliability of Scoring  

 
 Scorer 1  

1 2 3 
Scorer 2 Essay 1 .90***   

Essay 2  .86***  
Essay 3   .88*** 

***p < .001 
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CHAPTER IV 

RESULTS 

History Interest Inventory  

Phase I Analysis 

Exploratory factor analysis (EFA) was conducted with SPSS 17 program in order 

to determine factor number and evaluate pattern coefficients. The parallel analysis (O‘ 

Connor, 2000) was performed to decide how many factors that should be retained. The 

analysis involves extracting eigenvalues from random data sets that parallel the actual 

data set with regard to the number of cases and variables. Factors are retained when the 

ith eigenvalue in the actual data is greater than the corresponding eigenvalue from the 

random data.  

With three factors were retained, Maximum Likelihood analysis with Oblimin 

rotation was implemented with the intent of eliminating the smallest factor pattern 

coefficient while keeping the most salient items related to the two factors. Oblimin 

rotation was selected based on the assumption that there would be significant correlations 

between the factors. On the basis of looking at the content of these three sets of items, 

Factor 1 was named as perceived history knowledge possessed, Factor 2 as the positive 

feeling of learning history, and Factor 3 as value of learning history. Factor 1, Factor 2, 

and Factor 3 accounted for 38.50%, 10.50%, and 9.26% of the variance. The result 

generally matched the designed constructs. To simplify the construct name, the three 

constructs were re-named as knowledge, positive feeling, and value. Simplified construct 

names are listed as below: 
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Knowledge—perceived history knowledge possessed  

Positive feeling—positive feeling of learning history  

Value—value of learning history  

Based on Stevens‘ criterion to retain items, which took into consideration of 

elements of both factor loadings and sample sizes (1996), it was decided to maintain the 

items with factor loading with .50 or over without across. According to this criterion, 

Factor 1 contained seven items that measure students‘ perceived knowledge; Factor 2 

contained eight items measuring value perception. Factor 3 contained nine items on their 

positive feeling. Referring to Pattern Matrix for factor loadings with loadings under .50 

suppressed in Table 6.  

Table 6 
Rotated Factor Weights (Pattern Coefficients) and Eigenvalues  

 
Items Component 

27, I know history pretty well .93   
26, I read more history books than my classmates .93   
28, Comparing with my peers, I think my knowledge in history is above the 
average  

.83   

30, I know more history allusions than my peers .82   
29, I am satisfied with how much I know about history .81   
25, I know more history comparing with peers .80   
31, I know a lot of history, ancient and present, our country‘s and other 

countries‘  
.72   

32, I enjoy talking upon history topics    
20, History knowledge is important to other subjects    
16, Reading history makes people wise  .91  
14, Learning history is important  .81  
15, Learning history increases people‘s capability in judgment and analysis  .81  
21, Many Historical figures worth learning from   .67  
17, History knowledge is essential to for being an informed citizen  .62  
24, History knowledge makes people be good at argument  .54  
13, History can relate to present problems  .51  
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22, Historical experiences and lessons deserve our references  .50  
18, Knowing some history is useful in daily life    
19, To better understand today, we should know yesterday    
23, history is helpful to other subjects    
7, I feel very excited when a new history topic is initiated   .83 
1, I am interested in history    .82 
5, I like touring history museums   .76 
2, I enjoy reading history stories   .74 
10, I like doing assignments relating to history   .67 
12, I like discussing history questions with friends   .63 
4, History class is interesting   .62 
8, I like visiting historical sites   .60 
11, I like telling history stories to others   .55 
3, I like to answer question in history class    
9, I like watching historical movies and videos    
6, I like listening to history stories    
Eigenvalues 12.32 3.36 2.96 

Extraction Method: Maximum likelihood   
Rotation Method: Oblimin with Kaiser Normalization 
 

To further reduce item number and the inventory size, five items with highest 

factor loadings on each factor were retained. The instrument was reduced to 15 items, 

with 5 items on each factor.  

Phase II Analysis 

In the second stage, confirmatory factor analysis (CFA) was conducted to test the 

model fit. The indices checked were the Chi Square (χ
2), the normed fit index (NFI), and 

the comparative fit index (CFI), tucker luis index (TLI), Root Mean Square Error of 

Approximation (RMSEA). Based on the thumb of rule, the values over .90 of NFI, CFI, 

and TLI are considered as accepted indices, and those over .95 as the good fit index. A 

value below .80 of RMSEA indicates an accepted model, and good models should have 

the value of .06 or less.  
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For the result of CFA, χ
2 (87) = 167.91, p < .001; CFI = .94; IFI = .95, NFI = .89; 

RMSEA = .067. The Chi Square was significant maybe due to the large sample size. The 

writer mainly checked other indices, in which CFI, IFI and RMSEA indicated that the 

model was acceptable or good fit. Although NFI was a little bit lower than .90, in 

combination, it was concluded that the model was acceptable.  

Current Validity 

To test concurrent validity, students‘ history interest scores of 15 items were 

correlated with their history grades. The score of each factor was defined as the sum of 

items in each construct.  

 The correlations were significant and in the expected direction. In the first sample, 

the correlation between the total weighted interest score and students‘ grade was, r (102) 

= .27, p < .01. The correlations of three constructs with the scores were, for knowledge, 

 r (110) = .17, p =.09; for, value, r (102) = .26, p < .01; for positive feeling, r (102) = .25, 

p = .01.  

In the second sample, the correlation between the total interest score and criterion 

score was, r (115) = .44, p < .001. The correlations of three constructs with the scores 

were, for knowledge, r (122) = .32, p < .001; for value, r (131) = .38, p < .001; for 

positive feeling, r (132) = .38, p < .001. The correlation of between the total score, 

constructs, and students‘ grades from the two samples are listed in Table 7.  
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Table 7 
 
Bivariate Correlations between Factors, Total Score, and Criterion Achievements  
 

Variable Mean SD 1     2    3 4    5 
Sample 1   
1.Factor 1: knowledge 25.34 8.94  .30** .40**  .17 
2.Factor 2: value 31.87 5.26   .43**  .26** 
3.Factor 3: positive feeling 30.64 5.80     .26** 
4.Total interest score 87.85 15.38     .28** 
5.grade 87.80 11.59      
Sample 2   
1.Factor 1: knowledge 23.83 7.62  .43*** .50***  .32*** 
2.Factor 2: value 31.47 4.43   .54***  .38*** 
3.Factor 3: positive feeling 28.90 5.74     .38*** 
4.Total interest score 84.46 14.51     .44*** 
5.Grade 82.41 10.62      
* p ≤ .05, ** p ≤ .01, *** p ≤  .001 (2-tailed) 
 

Reliability 

We estimated the internal consistency reliability with Cronbach‘s alpha 

coefficient. For the first sample, Cronbach‘s alpha = .90 for 15 items. The reliability of 

three factors identified was also evaluated. For knowledge, alpha = .94, positive feeling, 

alpha = .86, for value, alpha = .87. All these values indicated good or excellent internal 

consistency reliabilities.  

For the second sample, for 15 items, Cronbach‘s alpha = .90. For knowledge, 

alpha = .90, for value, alpha = .78, positive feeling, alpha = .84. The indices also 

indicated good or excellent internal consistency reliabilities.  

History Learning Strategy 

Confirmatory Factor Analysis  

Confirmatory factor analysis (CFA) was conducted with the first sample of the 

second stage data to test the model fit. For the result, χ2 (34) = 72.76, p < .001; CFI = .94; 

IFI = .95, NFI = .90; RMSEA = .074. The writer mainly checked other indices, in which 
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CFI, IFI, NFI, and RMSEA indicated that the model was acceptable or good fit. In 

combination, it was concluded that the model was acceptable.  

Current Validity 

To test concurrent validity, students‘ surface and deep strategies were correlated 

with their history grades. The score of each factor was defined as the sum of the scores of 

the participants‘ responses to the surface and deep strategies items respectively.  

The correlation between the surface strategy and grade was significant and in the 

expected direction, r (125) = -.38, p < .001, and the correlation between deep strategy and 

grade was insignificant, r (126) = .08, p = .38. The result is consistent with Biggs 

(1987)‘s findings in his development of the inventory: while surface strategy negatively 

related to students‘ achievement,  deep strategy didn‘t significantly relate to students‘ 

subject scores, either on English or Math. At the same time, surface and deep strategies 

negatively correlated, r (182) = -.17, p = .02. See table 8.  

Table 8 
Means and Bivariates of Surface Strategy, Deep Strategy, and Grade  

 
Variable  Mean SD 1   2 3  
1.Surface   14.61 7.81 - -.17* -.38*** 
2.Deep  24.74 6.92 - - .08 

      3.Grade  82.41 10.61 - - - 
        * p ≤ .05, ** p ≤ .01, *** p ≤  .001 (2-tailed) 
 

Reliability 

We estimated the internal consistency reliability with Cronbach‘s alpha 

coefficient, for surface strategy, Cronbach‘s alpha = .83, for deep strategy, alpha = .81. 

The indices also indicated good internal consistency reliabilities.  
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Mediating Effects  

Achievement Model 

SEM was performed to evaluate the proposed model. Three latent variables were 

formed, students‘ history interest, surface strategy, and deep strategy. One stand-alone 

indicator represented student mid-term history test score.  

Each latent factor had manifest indicators ranging from three to five. Specifically, 

student history interest was manifested by three indicators of value, positive feeling, and 

knowledge. Each manifest indicator was measured with five items (see Appendix A). 

Surface strategy contained five items of item1 (For history courses I am taking, I tend to 

complete what is assigned by the teachers without doing anything extra), item 2 (I prefer 

to learn historical facts rather than the content that requires extensive reading and 

reflection), item 3 (For the history course I am taking, I try to do the minimum to pass the 

course but nothing else), item 4 (I enjoy learning historical events with details that do not 

ask for deep understanding), and item 5 (I do not spend much time on learning content of 

history course if it is not likely to be tested).   Deep strategy included item 6 (While 

studying history, I often try to figure out what it means to the current world or in real life), 

item 7 (When studying new knowledge in history, I always try to connect it to the history 

I already know), item 8 (I try to relate what I learn in history to what I learn in other 

subjects), item 9 (I am excited when encountering new topics in history and spend extra 

time to find more readings about them), and item 10 (I spend much of my free time 

searching for information on interesting topics discussed in history classes).  

The model included indirect and direct pathways, specifically, from history 

interest to surface strategy, deep strategy, and achievement, and from strategies to the 
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achievement. Surface and deep strategies were supposed to be correlated. The full 

structural model diagram, with both measurement and structural models included are 

described as Figure 3.  

 

 

 

 

 

                                 

 

 

 

 

 

 

 

Figure 3. Full Structural Achievement Model Diagram 

The bivariates, means and standard deviation of latent and stand alone variables 

are listed in Table 9. No significant difference was identified on gender. The table 

indicated that history interest negatively correlated with surface strategy, and positively 

correlated with deep strategy. History interest also had significant positive correlation 

with students‘ achievement. Surface strategy and deep strategy were negatively 

correlated, but while surface strategy negatively correlated with students‘ achievement, 
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deep strategy didn‘t have significant positive correlation with students‘ achievement. 

Knowledge and high level thinking were positively correlated.  

Table 9 
Bivariates, Means and Standard Deviations of Latent and Stand Alone Variables 

 

*p ≤.05, **p ≤ .01, ***p ≤ .001 

Model Summary  

Factor loadings in the model were found to be good (all above .5), see Table 10. 

For goodness of fit test, χ2 (72) = 121.86, p < .001; CFI = .94; IFI = .95, NFI = .89; 

RMSEA = .058. The Chi Square was significant maybe due to the large sample size of 

the second sample. The writer mainly checked other indices, in which three indices CFI, 

IFI, and RMSEA suggested a good fit, while NFI was close to acceptable fit index. In 

combination, it was concluded that the model fit was good.  

 

 

 

 

 

 

 

 
 
 
 

Variable  Mean  SD 1 2 3 4 
1.History interest  84.46 14.51 - -.28*** .38*** .44*** 
2.Surface strategy  14.61 7.81 - - -.17* -.38*** 
3.Deep strategy  24.74 6.93   - .08 
4.Achievement  82.42 10.62     
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Table 10 
Standardized Factor Loadings of Achievement Model 

 
Indicator  Loading  
Interest   
f1 .791* 
f2 .68 
f3 .61 
Surface Strategy   
C1 .681 

C2 .66 
C3 .84 
C4 .58 
C5 .72 
Deep Strategy   
C6 .521 

C7 .69 
C8 .65 
C9 .83 
C10 .76 

                     

                        * 1 = manifest indictor fixed to 1 in the unstandardized solution  
 

Relationships among the Variables 

 The correlation between residuals of surface and deep strategies were negative but 

insignificant, r = -.17, p = .07.  

The model indicated that higher students‘ history interest yielded higher level of 

history achievement (standardized regression weight = .58, p < .001). But on the 

mediating effect pathways, divergences existed on the mediating effects of surface and 

deep strategies. Higher level history interest yielded lower level of surface strategy 

(standardized regression weight = -.26, p < .01), which in turn resulted in lower history 

achievement (standardized regression weight = -.31, p < .001).  On the other hand, higher 

level history interest produced higher level of deep learning strategy (standardized 

regression weight = .49, p < .001), but the latter didn‘t resulted in higher history 

achievement, instead, the relationship was negative (standardized regression weight = -
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.28, p = .01). The relationship indicated that while surface strategy played a possible 

mediating role on the relationship between history interest and achievement, deep 

strategy did not mediate the process. See the diagram with standardized regression 

weights and correlation coefficients in Figure 4, and both standardized and 

unstandardized regression weights of the model are listed in Table 11.  

 

 

                                 

 

 

 

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

Figure 4. Standardized Regression Weights of Achievement Model  
 
 
Table 11 

Regression Weights of Achievement Model 

 

Examining the Moderating Effect  

The MacKinnon et al distribution of products formula (MacKinnon, et al., 2002) 

was used to evaluate the mediating effects. Only the mediating effect from history 

 Standardized 
estimate 

Unstandardized 
estimate 

S. E. C. R. P 

Interest          Surface strategy -.26 -.08 .03 -2.91 .004 
Interest          Deep  strategy .49 .10 .02 4.52 .000 
Surface strategy        Achievement -.31 -2.44 .69 -3.52 .000 
Deep Strategy           Achievement -.28 -3.14 1.21 -2.58 .01 
Interest          Achievement .58 1.39 .28 4.93 .000 

Deep 
strategy   

History 
Interest  

 

Surface 
strategy 

Achievement  

-.26** -.31*** 

-.28* .49*** 

.58*** 
-.17* 
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interest to surface strategy to achievement was calculated, since the mediating effect from 

history interest to deep strategy to achievement was not detected.  

The MacKinnon et al formula uses the conversion of the possible mediating 

parameters into z score, which is derived by dividing the parameter by its standard error. 

A P score is obtained on the product of the two z scores that make up the mediating 

pathways. The determination of the significance of P score is referred to a product of two 

random, normal variable table (Craig, 1936; also see Meeker, et al., 1981). The formula is 

expressed as:  

 P = zαzβ 

Where zα = unstandardized estimate/standard error of the first meditating pathway, 

and zβ = unstandardized estimate/standard error of the second meditating pathway.  

Based on the formula, the mediating effect from history interest to surface 

strategy to learning strategy is expressed as  

P = (-.08/.03)*(-2.44/.69) = 9.45. 

Consulting the product of two normally distributed variables table (Craig, 1936), 

it was determined that the mediating path was significant (P < .001). Therefore, surface 

strategy was a significant partial mediator in the relationship between students‘ history 

interest and achievement.  

 Cognitive Structures Model 

Defining Full Structural Model  

SEM was performed with the second sample in the second stage data to evaluate 

the proposed model. Five latent variables were formed, students‘ history interest, surface 

strategy, deep strategy, knowledge, and higher level thinking. Students‘ history interest, 
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surface strategy, deep strategy had the same indictors as those in the previous model. 

Knowledge has three indicators that measure students‘ history knowledge, and higher 

level thinking has three also (See Appendix C)  

Based on the literature review, as well as the characteristics of Biggs‘s LPQ, in 

which surface strategy predicted students‘ achievement, while deep strategy had no such 

an effect, a basic model was specified in which history interest predicted students‘ 

surface and deep strategies, and surface strategy led to knowledge and higher level 

thinking. Pathways were also added from interest to knowledge, from interest to higher 

level thinking, and from deep strategy to higher level thinking, Correlations were 

expected for both surface and deep strategies, and knowledge and higher level thinking. 

The full structural model diagram, with both measurement and structural models included 

are described as Figure 5.  
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Figure 5. Full Structural Cognitive Structures Model Diagram  

The bivariates, means and standard deviations of latent and stand alone variables 

are listed as the Table 12. No significant difference was identified on gender. The table 

indicated that history interest negatively correlated with surface strategy, and positively 

correlated with deep strategy, but history interest had significant correlation with students‘ 

test on cognitive structures, either knowledge or higher level thinking. Surface strategy 

and deep strategy were negatively correlated, but neither had significant correlation with 

either knowledge or higher level thinking. Knowledge and high level thinking were 

positively correlated.  
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Table 12 

Bivariates, Means, and Standard Deviations of the Variables 
 

  * p ≤ .05, ** p ≤ .01, ***p ≤ .001 

Comparing Basic Model and Competing Model  

Two pathways from history interest to knowledge and higher level thinking were 

removed. That was based on the preliminary analysis that interest had no correlations 

with the learning outcomes. Therefore, a competing model was set up. The Chi Square 

difference test was used to define the most parsimonious model. See the diagram below 

for the basic model (Figure 6) and the competing model (Figure 7).  

The test indicated that that the difference was insignificant, ∆χ
2 = .54,  and the 

competing model was selected as the most correct model and was used in the mediating 

effect estimation. The Chi Square difference test is listed as Table 13.  

 

 

                                 

 

 

 

 

Figure 6. Basic Cognitive Structures Model  

Variable  Mean  SD 1 2 3 4 5 
1.History interest  85.64 17.40  -.42*** .44*** -.04 .03 
2.Surface strategy  15.54 8.42   -.29*** -.13 -.13 
3.Deep strategy  25.74 7.68    .11 .11 
4.Knowledge   11.25 2.58     .36*** 
5.Higher level   7.21 2.53      
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Figure 7. Competing Cognitive Structures Model 

 
             Table 13 

Comparative Model Testing Using Chi Square Difference Test  
 

Model  χ
2 df Δχ

2 
Basic model  207.81 143  
Competing model  208.35 145 .54 

       

Summary of the Defined Model  

 In the defined model (competing model), factor loadings in the model were found 

to be good in general, with just one loading on surface strategy as .27, but still significant 

(see Table 14).  
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Table 14 

Standardized Factor Loadings of Cognitive Structures Model 
 

Indicator  Loading  
Interest   
f1 .771* 
f2 .72 
f3 .54 
Surface Strategy   
C1 .671 

C2 .65 
C3 .78 
C4 .54 
C5 .74 
Deep Strategy   
C6 .601 

C7 .77 
C8 .69 
C9 .79 
C10 .73 
History Knowledge  
K1  .671 

K2  .63 
K3 .27 
Higher level thinking  
H1  .571 

H2  .70 
H3 .59 

                     

                       * 1 = manifest indictor fixed to 1 in the unstandardized solution  
 

For the goodness of fit, χ2 (145) = 208.35, p < .001; CFI = .94; IFI = .94, NFI 

= .83; RMSEA = .047. Three indices CFI, IFI, and RMSEA suggested a good fit, while 

NFI was near .90. In combination, it was concluded that the model fix was acceptable.   

Relationships among the Variables.  

The correlation between residuals of surface and deep strategies was negative but 

insignificant, r = -.05, p = .15; and correlation between residuals of history knowledge 

and higher level thinking were positive and significant, r = .58, p < .001, See the Table 15.  
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Table 15.  
Correlations of Residuals between Learning Strategies and Between Cognitive Structures  
 

Correlation  r  p 
Surface and deep strategy  -.15 .15 
Knowledge and higher level thinking  .58*** .000 

         *** p < .001 

 

The model indicated that higher students‘ history interest yielded lower surface 

strategy (standardized regression weight = -.53, p < .001) and higher deep strategy 

(standardized regression weight = .57, p < .001). In turn, surface strategy significantly 

predicted knowledge (standardized regression weight = -.22, p = .03, but not high level 

thinking (standardized regression weight = -.15, p = .17). At the same time, deep strategy 

didn‘t significantly predict higher level thinking (standardized regression weight = .01, p 

= .96). The relationship indicated that surface strategy played a mediating role on the 

relationship between interest and knowledge, but not on the relationship between interest 

and higher level thinking. At the same time, deep strategy did not play a meditational role. 

See the diagram with standardized regression weights and correlation coefficients in 

Figure 8. The standardized and unstandardized regression weights of the model are listed 

in Table 16.  
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     *p < .05, ** p < .01, *** p < .001 
 

Figure 8. Standardized Regression Weights of Cognitive Structures Model   
 

 
Table 16 

Regression Weights of Cognitive Structures Model  
 

 Standardized 
estimate   

Unstandardized 
estimate   

S.E. C. R.  P  

Interest          Surface strategy  -.53 -.15 .03 -5.20 .000 
Interest          Deep  strategy  .57 .14 .03 5.34 .000 
Surface strategy           knowledge -.22 -.12 .05 -2.14 .03 
Surface Strategy           Higher level -.15 -.07 .05 -1.38 .17 
Deep strategy         higher level .01 .003 .06 .05 .96 

 

Examining the Mediating Effect  

Only the mediating effect from history interest to surface strategy to knowledge 

was calculated with the MacKinnon et al formula. P = (-.15/.03)*(-.07/.05) = 7.00. 

Consulting the product of two normally distributed variables table (Craig, 1936; also see 

Meeker, et al., 1981), it was determined that the mediating path was significant (P < .001). 

Therefore, surface strategy was a significant partial mediator in the relationship between 

students‘ history interest and knowledge.  
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DISCUSSION 

Cultural Differences and Interest Effects 

Social cultural theory views learners as active participants within cultural 

environments, including families, schools, and communities (Martin, 2006). According to 

the theory, learning is constituted by sociocultural practices. Students‘ thinking cannot be 

viewed as a content-free activity; instead, it is affected by cultural settings. Cross-culture 

studies indicate that cultural backgrounds influence students‘ self-regulation, beliefs 

about learning, and learning styles (Li, 2003; Purdie & Hattie, 1996; Yamazaki, 2005).  

The information is relevant to the current study in that the participants were from China, 

in which their school environments are different from those in Western countries.  

Grade 7 is the first year when Chinese students study national history in depth. 

Chinese history can be traced back approximately 3000 years. At the first semester of 

grade 7, when the survey was conducted, students were learning the history period from 

the origin of Chinese civilization to Qin dynasty‘s unifying of the country. The 

curriculum included study of legendary figures, achievements of the earliest dynasties, 

and the unification of currency, measurement, and characters, which had a substantial 

impact on the country‘s historical development.  

Given that history is a required subject in the Entrance Examination for Colleges 

in China, and that Chinese school systems usually pursue a test-oriented teaching styles, 

emphasizing higher scores in entrance exam instead of fostering students‘ interest as a 

motivation, the environment for learning history in China may differ from other Western 

countries such as United States, in which the students‘ initiative and interest receive 

greater emphasis.   Li (2003) found that among American students‘ conceptual 
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framework of learning, interest as part of motivation, is an important factor to consider; 

while the concept of interest or motivation is not included in their Chinese counterparts‘ 

conceptualization of learning. Therefore, it is reasonable to assume that interest plays a 

more significant role among American students than in their counterparts in China. 

Historical backgrounds and teaching and learning styles between China and Western 

countries raise the issues of interest effects differences across civilizations.  

Inventories  

History Interest Inventory 

The inventory was theory-driven, reflecting three constructs contributing to 

students‘ history interest—knowledge, value, and positive feeling. Each construct was 

defined by five items, with a total of 15 items retained in the inventory.  

Factor 1, knowledge, comprised the statements reflecting students‘ self-rated 

history knowledge level comparing with their peers:  

―I know history pretty well,‖  

―I read more history books than my classmates,‖  

―Compared to my peers, I think my knowledge in history is above the average,‖  

―I know more historical allusions than my peers,‖  

―I am satisfied with how much I know about history.‖  

Factor 2, value, was defined by items that described students‘ perception of 

importance in learning history: 

―Reading history makes people wise,‖  

―Learning history is important,‖  

―Learning history increases people‘s capabilities in judgment and analysis,‖  
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―Many historical figures worth learning from,‖  

―History knowledge is essential for being an informed citizen.‖ 

Factor 3, positive feeling, reflecting students‘ entertainment and enjoyment in 

interacting with the subject, was composed of the following items, 

―I feel very excited when a new history topic is initiated,‖  

―I am interested in history,‖  

―I like touring history museums,‖  

―I enjoy reading history stories,‖  

―I like doing assignments relating to history‖ (See appendix A). 

The three factors were separate although they were significantly correlated with 

each other. It is likely that people differ in history interest in terms of their history 

knowledge level, attributions of personal importance, or the emphasis on feeling 

experiences. People may be attracted to a history topic due to extensive history 

knowledge, or high personal significance, or high excitement and enjoyment 

accompanying the involvement.  

The goodness of fit indices, CFI, IFI, NFI, and RMSEA, suggested that the model 

was acceptable. The concurrent validity test showed that the correlations between history 

interests and criterion scores were significant and in the expected direction, indicating the 

instrument was effective in measuring students‘ history interest levels. The Cronbach‘s 

Alpha coefficient of internal consistency reliability estimate proved to be excellent or 

good.  
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History Learning Strategy 

It was confirmed that Biggs learning strategy was appropriate to apply to Chinese 

students in the history domain. Surface strategy and deep strategy correctly categorized 

Chinese students‘ learning styles.  

Surface strategy was defined by five items:  

―For history courses I am taking, I tend to complete what is assigned by the 

teachers without doing anything extra,‖  

 ―I prefer to learn historical facts rather than the content that requires extensive 

reading and reflection,‖  

―For the history course I am taking, I try to do the minimum to pass the course but 

nothing else,‖  

―I enjoy learning historical events with details that do not ask for deep 

understanding,‖  

―I do not spend much time on learning content of history course if it is not likely 

to be tested.‖ 

Deep strategy consisted of five items too:   

―While studying history, I often try to figure out what it means to the current 

world or in real life,‖  

―When studying new knowledge in history, I always try to connect it to the 

history I already know,‖  

―I try to relate what I learn in history to what I learn in other subjects,‖  

―I am excited when encountering new topics in history and spend extra time to 

find more readings about them,‖  
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―I spend much of my free time searching for information on interesting topics 

discussed in history classes.‖ (See Appendix B) 

The two strategies were negatively correlated. The goodness of fit indices 

suggested that the model was acceptable. The concurrent validity test showed that the 

instrument was differential in measuring students‘ learning strategies. The Cronbach‘s 

Alpha coefficient of internal consistency reliability estimate proved to be good.  

Review of Hypothesis and Findings  

Hypothesis 1. It was hypothesized that all paths between variables proposed in the 

defined model would be found to be statistically significant. Specially, the paths between 

history interest and learning approaches, learning approaches and learning outcomes, 

would be significant. 

For the achievement model, it was found that the paths from interest to surface 

and deep strategies, and from interest to students‘ achievement were significant and in the 

expected direction. Surface strategy negatively predicted students‘ achievement, but the 

proposed path from deep strategy to achievement was insignificant. This indicated only 

surface strategy played a meditational role.  

For the cognitive structures model, it was found that paths from interest to surface 

and deep strategies were significant and in the expected direction. Surface strategy 

negatively predicted students‘ knowledge but did not predict higher level thinking. The 

proposed paths from deep strategy to either knowledge or higher level thinking were 

insignificant. This indicated that significant mediating effect only existed on the route 

from interest to surface strategy to students‘ knowledge.  
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Hypothesis 2. It was hypothesized that the models would produce good or 

acceptable fit indices. 

The indices of both achievement model and cognitive structures model were good 

or acceptable, indicating that both models work as effective patterns describing the 

relationship of students‘ interests, learning strategies, and learning outcomes.   

Hypothesis 3. It was hypothesized that the mediating effects would be significant 

on both models.  

The achievement model indicated that the paths from history interest to surface 

strategy to achievement were significant and in the expected direction. The mediating 

effect calculated with the MacKinnon et al distribution of products formula proved to be 

significant. But the pathways from history interest to deep strategy to achievement were 

inconsistent, signaling that there was no significant mediating effect on the route.  

The significant mediating effect of surface strategy revealed that lower history 

interests students are more likely to adopt surface strategy, which in turn negatively 

influences their history achievement. On the other hand, higher history interests result in 

higher level of deep strategy, but the latter fails to yield better achievement.   

The cognitive structures model indicated that the paths from history interest to 

surface strategy to knowledge were significant and in the expected direction. The 

mediating effect calculated with the MacKinnon et al distribution of products formula 

supported the significant hypothesis. But the path from surface strategy to higher level 

thinking was not significant; therefore, there was no mediating effect on the route from 

history interest to surface strategy to higher level thinking.   
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     The path from history interest to deep strategy was significant, but from deep 

strategy to both knowledge and higher level thinking was insignificant, showing deep 

strategy did not play a role as surface strategy.  

The significant mediating effect of surface strategy revealed that lower history 

interests students are more likely to adopt surface strategy, which in turn decreases their 

history performance on knowledge level. On the other hand, higher history interests lead 

to more adoption of deep strategy, but deep strategy has no significant effect on the 

learning results.  

Interpretation of the Results 

In general, the two model results were similar. Both models indicated that surface 

strategy played a significant role in mediating student‘s interest effects on their learning 

outcomes, showing that the more students pursue this method, the more likely they 

achieve a low score. The cognitive structures model showed that the effect was on 

knowledge level but not on higher level thinking. The match of the two models may 

reveal that students‘ history mid-term test mainly assess students‘ mastery of knowledge, 

as indicated by Biggs and Collis (1982).  

Two possible reasons were identified to explain that deep strategy did not play a 

meditational role. First, students at grade 7 may not be able to adopt deep strategy 

described in the inventory, such as ―While studying history, I often try to figure out what 

it means to the current world or in real life,‖ Students from higher grades, when they 

accumulate a certain amount of history knowledge, may develop the capabilities to adopt 

this learning strategy.  
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The second explanation is that although some students were able to adopt deep 

strategy, it was not prominent in their history learning process and the scores resulted 

from the method was not differentiable.  

As to why the influential effect of surface strategy was only on knowledge level, 

the interpretation is that, at this stage when they just learned history for a couple of 

months, their capabilities in analyzing relative complex history questions could not be 

detected statistically. Such a difference may emerge in higher grade groups. 

The result that deep strategy did not play a mediating role is consistent with Biggs‘ 

findings during his development of the inventory (1987), which revealed that deep 

strategy did not significantly related to students‘ subject score, either English or Math. 

Biggs explained that ―It is possible that part of the problem is that deep related scores are 

not expected to relate to performance unless the student is intrinsically interested in the 

task‖ (p.39). The participants in Biggs‘s study were year 11 and 14 students in Australia, 

and the age is similar as grade 7 students in China. Biggs coined the word ―selective 

relevance,‖ which referred to students‘ preference of curtain subjects. Biggs found that 

only within these subjects, would deep strategy made sense.  

Educational Implication  

The role of interest is two-fold for learning in school. On the one hand, interest is 

a goal in schooling and instruction, and on the other hand, it serves a means to enhance 

students‘ knowledge acquisition and ability development. Teachers are informed that the 

success of their instruction relies on student interest. If successful instruction relies on 

student interest, a question arises concerning practices to increase students‘ interest. 
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Based on the suggestions of Baumert and Koller (1998), and those from Hidi and 

Renninger (2006), tentative suggestions are formulated as following: 

1. Connect the lessons to students‘ everyday-life experiences to increase 

their perception of the value of the content.  

2. Increase students‘ self-determination and competence on the domain, 

using scaffolding.  

3. Emphasize knowledge acquisition as a foundation to foster their interest.  

4. Encourage students to generate their own questions and to seek further 

information concerning some history topics.   

In terms of learning outcomes, Biggs and Collis (1982) believed that present test 

styles mainly focus on students‘ knowledge level, instead of higher level thinking. 

Correspondingly, teachers‘ instructional methods tend to fulfill these requirements. While 

it is necessary for students to master basic knowledge; they need to engage in higher level 

thinking training. According to Ormrod, ―The ideal school curriculum should address 

both lower-level and higher level forms of thinking and learning‖ (2003, p. 261).  

Referring to Krathwohl‘s revised Bloom Taxonomy (2002), some 

recommendations on instruction methods to train students‘ higher level thinking are listed 

as below:  

1. Interpret more content knowledge to make sure students really understand; 

keep asking students‘ questions to monitor their comprehension.  

2. Provide students opportunities to apply learned knowledge to authentic 

circumstances.   
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3. Include the questions to that develop their capabilities of analysis and 

synthesis.  

4. Encourage students to monitor and evaluate their own progress.  

In term of test methods, it is necessary to reform present mainstream formats in 

which objective questions dominate. ―The demand for alternative ways to assess students‘ 

complex thinking skills rather than mere recall of facts has resulted in a dramatic increase 

in the development of new measures for use at the local or state level‖ (Baker, et al, 

1992). Subjective questions are more likely to evaluate higher level thinking than 

objective tests. Revised test approaches may lead to changes of both teaching and 

learning styles that contribute more to higher level thinking development.  

Limitation and the Issue of Generalization 

One limitation of this study is that it is limited to the grade 7 students within 

Chinese cultural backgrounds, who are in the early stage of learning history. Studies with 

higher grade level students, such as high school and college students, may produce 

different path effects.  

The second limitation is that no cultural validations were conducted to check 

whether it can be generalized to populations from other cultural backgrounds. The 

mediating effects may differ with participants from countries other than China, especially 

from Western countries.  

Furthermore, only the learning strategy with Biggs‘s inventory was adopted as 

mediating variables. Other categories of learning strategies also need to be examined. In 

addition, usually more than one mediating variable exists between input and output 

variables. Other possible mediating factors need to be identified and examined.  
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Finally, in the cognitive structures model, history interest did not significantly 

correlate with students‘ learning outcomes, either knowledge or higher level thinking. 

There are three possible reasons. The first attribute to the limited number of surveyed 

questions, which may not distinguish students‘ score levels in term of their history 

interests. Students‘ familiarity with the topic surveyed may be another reason. Qin 

dynasty‘s story permeates folktales and media in China, and students‘ answer of the 

questions may not be differential enough. The third possible explanation is that students 

didn‘t seriously take the test, since the result would not influence their history 

achievement.  

It is expected that the future studies would address the limitations. It is advised 

that in examining the history effects with different grade groups or under different 

cultural settings, confirmatory factor analysis of the inventories, either HII or LSI, should 

be conducted as the first step to confirm the validity and reliability. In addition, the 

factors of students‘ historical backgrounds and their learning and teaching styles should 

be taken into account in analyzing the interest effect.  
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CONCLUSION 

This research identified the significant mediating effect of the learning strategies 

on students‘ learning outcomes, with only surface strategy defined as a mediator. The 

cognitive structures model further showed that the effect was on knowledge level but not 

on higher level thinking.  

On the question why no mediating effect was found on deep strategy, the answer 

may lie in that students in this stage, the first semester of learning history, might not 

effectively pursue the strategy or the effect of adopting it was not enough to be detected. 

Furthermore, because students in this stage were not differentiated in terms of the 

analyzing complex historical questions, only the mediating effect of surface strategy on 

the knowledge level was identified. The study on the higher grade students may yield 

different results.  

Cultural and learning environments may have an impact on the interest effects. 

The participants in this study came from china, under the influence of Chinese historical 

backgrounds. The interest effects may differ under other cultural settings. Based on the 

differences on teaching and learning styles between China and the Western countries, 

there is a possibility that interest effects are more salient under the Western educational 

and cultural environments. It is expected that future studies will address the questions.  

The detected effect of interest raises the questions about enhancing students‘ 

history interest. Although some suggestions are made on how to increase students‘ 

interest level, more studies are needed to identified methods in order to boost students‘ 

history interest. Another significant agenda is to reform present test styles that focus on 

knowledge level instead of abilities and skills evaluation, and on objective questions 
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rather than subjective questions. The goal of training students‘ higher level thinking, to 

some extent, historical consciousness, could not be fulfilled with only multiple choices 

questions and knowledge level test. The revised test formats may re-orientate both 

teaching and learning styles.  
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APPENDICES 

Appendix A 

History Interest Inventory  

Perceived knowledge possessed (knowledge) 

1. I know history pretty well.  

2. I read more history books than my classmates.   

3. Compared to my peers, I think my knowledge in history is above the average.  

4. I know more historical allusions than my peers. 

5. I am satisfied with how much I know about history.  

History value perception (value) 

1. Reading history makes people wise. 

2. Learning history is important. 

3. Learning history increases people‘s capabilities in judgment and analysis.  

4. Many historical figures worth learning from.  

5. History knowledge is essential for being an informed citizen.  

Positive feeling in learning history (positive feeling) 

1. I feel very excited when a new history topic is initiated 

2. I am interested in history.  

3. I like touring history museums.  

4. I enjoy reading history stories. 

5. I like doing assignments relating to history.  
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Appendix B 

History Learning Strategy Inventory (HLSI), Revised Biggs 

Learning Process Questionnaire  

Surface strategy 

1. In history learning, I tend to study only what‘s set; I usually don‘t do anything 

extra.  

2. I prefer history contents in which I have to learn just facts to ones which require a 

lot of reading and understanding of material.  

3. In history learning, I try to work things so that I do only enough to make sure I 

pass, and no more.  

4. I find it better to learn just the facts and details about history content rather than 

try to understand all about it.  

5. I don‘t spend time on learning history materials that I know won‘t be asked in the 

exams.  

Deep strategy  

1. While I am studying history, I often try to think of how useful the material that I 

am learning would be in real life.  

2. In reading new history materials, I am often reminded of materials I already know 

and see the latter in a new light.  

3. I try to relate what I have learned in history to what I already know in other 

subjects.  

4. I find most new history topics interesting and often spend extra time trying to find 

out more about them.  
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5. I spend a great deal of my free time finding out more about interesting history 

topics which have been discussed in classes.  

Appendix C 

Knowledge and Higher Level Thinking Questions  

(I-III testing knowledge level, and IV testing higher level thinking) 

I. Multiple choices  

1. The main reason that Kingdom Qin conquered the other six of  the 

Powerful Sevens during the Warring States and unified China was 

A. Implementing Shangyang‘s Reformation of the Law 

B. Applying iron tools in agriculture 

C. Using  ox for labor in agriculture  

D. Construction of irrigation facilities 

2.  At the end of the Warring States, the critical battle in which Qin defeated 

Zhao was  

A. The Battle of Chengpu 

B. The Battle of Maling  

C. The Battle of Guiling 

D. The Battle of Changping 

3. After Emperor First Qin unified China, the characters used in writing 

across the country was  

A. Big Zhuan 

B. Small Zhuan 

C. Kai Calligraphy  
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D. Xing Calligraphy  

4. Scholar Guo Moruo said, ―By the end of Spring and Autumn Period, the 

spirit of flourishing free contemplation suffered a fatal strike.‖ The ―fatal 

strike‖ came from 

A. Shangyang‘s Reformation of the Law  

B. Emperor First Qin‘s ―Burning Books and Burying Confucians‖    

C. The Uprising of Chen Sheng and Wu Kuang 

D. The weakening of the feudal kingdoms by Emperor Hanwu   

5. Dynasty Qin built the Great Wall in the North, guarding against the 

harassment of a nomad minority heading south. The main minority that the 

Great Wall was defending against was  

A. Nationality Hun 

B. Nationality Xianbei 

C. Darouzhi 

D. Nationality Di 

II. Fill in the blanks with correct facts.  

1. The Great Wall of Qin Dynasty ranged from _________in the west, to 

_______ in the east.  

2. The last kingdom that was subjugated by Qin during its unification of the 

country China was ________.  

3. Qin Dynasty‘s famous irrigation project __________ was built by Sheriff 

of Prefecture Shu ___________ in the middle reach of River Min.  
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III. Check from the list below (as many as applied), the political and economic 

enactments issued by Qin Dynasty after its unification of the country.  

A. Implementing the System of Prefecture and County 

B. Establishing Prefectures of Nanhai, Guilin, and Xiangjun   

C. Rigorously embracing Confucianism as official ideology  

D. Implementing imperial examination system 

E. Establishing government positions of Prime Ministers for 

administration, defense, and supervision, respectively.  

F. Unifying currency and measurement systems.  

G. Practicing tyrannical governing 

H. Establishing government branch to govern the West Land of the 

country.  

IV. Essay (Write as much as you can, five points per question).  

1. What implications did Qin Dynasty‘s unification of China have on the 

Chinese history afterwards?  

2. Why did Dynasty Qin perish so quickly after it unified the country?  

3. People debate the historical status of Emperor First Qin. Some see him 

as an outstanding Emperor in thousands years of Chinese history while 

others claim that he was a tyrant. What do you think about him? Why 

do you say that?  

 


