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Abstract

The purpose of this study was to examine the effects of four-year integrated
information literacy instruction via a framework of inquiry-based learning
on elementary students’ memory and comprehension. Moderating factors of
students’ academic achievement was another focus of this study. The subjects
were 72 students who have participated in this study since they entered an
elementary school in Chiayi district. This elementary school adopted the
integrated information literacy instruction, designed by the researchers and
elementary school teachers, and integrated it into various subject matters via
a framework of inquiry-based learning, such as Super3 and Big6 models. A
series of inquiry-based integrated information literacy instruction has been
implemented since the second semester of the subjects’ first grade. A total of
seven inquiry learning projects has been implemented from grade one through
grade four. Fourteen instruments were used as pretests and posttests to assess
students’ factual recall and conceptual understanding of subject contents in
different projects. The results showed that inquiry-based integrated information
literacy instruction could help students memorize facts and comprehend
concepts of subject contents. Regardless of academic achievements, if students
would like to devote their efforts to inquiry processes, their memory and
comprehension of subject contents improved effectively. However, students
of low-academic achievement might need more time to be familiar with the
inquiry-based learning strategy.

Keywords: Inquiry-based learning; Information literacy; Memory; Comprehension;
Academic achievement; Longitudinal stucly

SUMMARY
Introduction

Information literacy is the ability to recognize, locate, evaluate, use and
create the information needed effectively (American Association of School
Librarians & Association for Educational Communication and Technology [AASL
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& AECT], 1998; Andretta, 2005). Many studies find that information literacy
instruction should be integrated across the contexts of school curriculum and
through inquiry-based learning (Chen, 2013; Eisenberg, Lower, & Spitzer, 2004;
Kuhlthau, Maniotes, & Caspari, 2007; Rockman, 2004). Inquiry-based learning
results better knowledge application and reasoning skills. However it is not as
effective in basic or factual knowledge acquisition than traditional curriculum
does (Strobel & Barneveld, 2009; Wolf & Eraser, 2008). Studies also find that
students of different academic achievement may perform differently in integrated
information literacy instruction (Chu, 2009; Cuevas, Lee, Hart, & Deaktor,
2005; Todd, 1995). However, the abovementioned studies are mostly conducted
in a short term. Few research investigates the effects of information literacy
instruction in a longer period of time.

The purpose of this study is to investigate the effects of four-year integrated
information literacy instruction on elementary students’ memory retention and
comprehension of subject contents through inquiry-based learning. Moderating
factor of students’ academic achievement is another focus of this study.

Methods

The researchers collaborated with classroom teachers and school librarians
to develop the inquiry-based information literacy curriculum and integrated it into
various subject matters year by year. All participants received two pretests, the
integrated instruction, and two posttests each semester since the first grade. The
tests were designed to test participants’ memory retention and comprehension of
the instructional contents respectively.

The study was conducted at Chiachia Elementary School (a pseudonym),
which was in an urban area in southern Taiwan. Since 2005, this school has
adopted the information literacy curriculum and integrated it into various subject
matters. The curriculum was taught once a week from the first grade to the
second grade and twice the third grade through the sixth grade. Each class period
was forty minutes.

The participants were 72 students (41 boys and 31 girls), who have enrolled
in this study since they were first graders entering Chiachia Elementary School.
According to their performance in five subject areas (Chinese, mathematics, life,
science, and social studies) for the past four years, participants were divided into
three groups of low-, medium-, and high-academic achievement students.

The information literacy curriculum was integrated into subject matters via
an inquiry-learning framework, such as Super3 and Bigb models. A total of seven
inquiry projects had been carried out in each semester since the second semester
of the first grade. The inquiry themes involved relevant units in subject matters so



588 Journal of Educational Media & Library Sciences 51 : 4 (Summer 2014)

that students could apply the information literacy skills in real situations.

Seven instruments of memory retention were used as pretests and posttests to
assess students’ recall of factual knowledge. All of the questions were multiple-
choice. The KR-20 reliability coefficients of the seven memory tests were from
.693~.954. Their discrimination coefficients ranged from .366 to .675.

Seven instruments of comprehension were used to assess students’
understanding and applications of the subject contents in different projects. There
were different types of questions in the instruments, such as multiple-choice, fill-
in-the-blank, essay, drawing, etc.. The Cronbach’s a reliability coefficients of the
seven tests were from .710~.785. The discrimination coefficients of the seven
tests ranged from .217 to .600.

The data source for this study was the scores from the instruments. Data
were collected over 4 years from 7 inquiry projects and analyzed by SPSS 20.
Paired sample ¢ tests were conducted to measure students’ improvements in
memory retention and comprehension between pretests and posttests. Due to the
item numbers were different among the seven instruments of memory retention
and comprehension, the test scores could not be compared directly. Therefore,
the test scores of memory retention and comprehension were transformed
into standard T scores and pair-wise comparisons (i.e., low-achieving group
vs. medium-achieving group, low-achieving group vs. high-achieving group)
were used to obtain the difference between them. The effect sizes (Cohen’s d)
were calculated in order to determine the relative magnitudes of experimental
treatments and to judge the practical meaningfulness of the results derived. At
last, the effect size values were plotted out in a run chat which displayed four-year
trend among students of different academic achievements.

Results

1. Students’ Memory Retention in the Inquiry-Based Learning Projects

The results of paired-sample ¢ tests for seven memory retention pretests and
posttests in the inquiry-based projects were calculated. Except for “Investigation
of Life on Campus” in the first grade, all six obtained t values were all significant.
The results might be caused by the reason that the participants learned the inquiry-
based information literacy curriculum for the first time. In all, students performed
well in memorizing factual knowledge in subject-matter contents.

To further understand the learning performance differences among students
of different academic achievements, paired ¢ tests for memory retention pretests
and posttests on seven inquiry projects were conducted. According to Cohen’s
effect size index (1988), regardless of low-, medium- and high-achieving students,
the numbers of large effect size were more than the numbers of medium and
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small effect size. It implied that the instructional interventions could improve
effectively students’ memory retention, regardless of their academic achievements.

We further examined the trends of effect sizes across four years by
comparing the posttest scores between two groups. All the three trends of
effect sizes seemed to increase in the second grade and then decrease from
the third grade thru the fourth grade. This meant that the discrepancies of
memory capability between students of lower level and higher level of academic
achievements were first enlarged but shrunk later after integrating information
literacy into the inquiry projects during the four years. In other words, the lower
levels of academic-achieving students may be not familiar with memory learning
in the information literacy instructions at the beginning, but they can progress and
reach to the level of high academic-achieving students in one or two years later.
The medium-achieving students reached to level of the high-achieving students
in the third grade, while the low-achieving students drew near the memorization
levels of their medium- and high-achieving peers in the fourth grade.

2. Students’ Comprehension in the Inquiry-Based Learning Projects

The obtained t values of paired-sample ¢ tests for seven comprehension
pretests and posttests were all significant, which meant all students improved
in comprehending subject contents. Regardless of low-, medium- and high-
achieving students, the numbers of large effect size were more than the numbers
of medium and small effect size. The medium achieving students progressed with
the highest level of improvement.

The comprehension trends of effect sizes across the four years between the
two groups were similar to the memory retention trends. All the three trends of
effect sizes seemed to increase in the second grade and then decrease from the
third grade to the fourth grade. The discrepancies of comprehension capability
between lower and higher levels of academic-achieving students were first
enlarged but shrunk later after integrating information literacy into the inquiry
projects during the four years. The scenario of progression on comprehension
ability was specially manifested for the medium-achieving students to reach to
level of the high-achieving students. However, the effect sizes of L-M and L-H
in the fourth grade still are medium magnitude, which have practical significance.
Thus, it seems that low-achieving students may need more time to get familiar
with inquiry-based learning strategy.

Conclusion

In the four-year integrated information literacy instruction, students
performed well in memorizing and comprehending subject contents. Therefore,
integrating information literacy into inquiry learning can help elementary students
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memorize factual knowledge, comprehend subject concepts and apply in new
situations. These findings are similar to the results found by previous researchers
(Chen, 2012; Loyens & Rikers, 2011). In fact, in the four-year integrated
information literacy instruction, the selection of inquiry topics and the design
of instructional activities were both completed via constant dialogues among
researchers, classroom teachers and librarians. Thus, the integrated instruction
matched the elements for building inquiry motivation proposed by Thomas, Crow
and Franklin (2011). The elements included choice of topics, ties between course
contents and research topics, explicit goals and evaluation criteria, etc..

With respect to academic achievements, regardless of low-, medium- and
high- achieving students, if students would like to devote their efforts to inquiry
processes, their factual memory and conceptual understanding of subject contents
improved effectively. Low- achieving students were still behind medium- and
high- achieving ones in comprehension learning. The results confirms Hung’s
claim (2010) that students of low-academic achievement might need more time to
be familiar with inquiry-based learning strategy.
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