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 Abstract Learning materials incorporating written texts as well as instructional pictures are
 the basis for learning in many subjects. However, text-picture integration makes high
 cognitive demands of learners, and it seems plausible that the development of this
 competence is influenced by teachers' instructional skills. The present studies investigated
 first the differential role of learning materials integrating text with pictures in geography
 and biology classes compared to German language arts instruction, and the accuracy of
 teachers' diagnostic judgments concerning materials and student competencies from
 teachers who majored in different subjects. Second, we examined whether teachers with
 different majors systematically differ in their pedagogical beliefs and motivation to use
 text-picture materials, and if these differences predict both the quantity as well as the
 quality of instruction using both text and pictures. We present teacher questionnaires and
 test data from two independent studies, including N=10S teachers with biology/geography
 or German major with in total over 1,000 students from grades 5 through 8 of all school
 tracks in study I, and N= 107 teachers with their students in study II. Descriptive statistics, t
 tests, and SEM are reported. The results indicate that teachers currently do not sufficiently
 manage to judge these learning materials, and that for the most part, variation between
 teachers was not systematically attributable to their subject major. At the same time, the
 differences observed between teachers in pedagogical beliefs and motivation had important
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 404 N. McElvany et al.

 consequences for both the quantity and quality of instruction using both text and pictures.
 Implications are discussed in regard to further research and educational practice.

 Keywords Text-picture integration ■ Reading • Judgment accuracy ■ Teacher beliefs •
 Teacher motivation • Teacher education

 Introduction

 Instructional pictures such as flow charts, diagrams, and graphs are an integral part of
 technology-enhanced as well as paper-based learning in most school subjects. The major
 function of instructional pictures in secondary education is to convey additional
 information not provided by the text. Experimental studies have shown that this additional
 information is beneficial for text comprehension and memory (Mayer 2001; Schnotz and
 Kulhavý 1994; Willows and Houghton 1987). However, to fully understand the
 instructional pictures, students not only have to process text and picture information
 separately but also have to integrate the two sources of information which poses high
 cognitive challenges (Mayer 2002).

 Current models of multimedia learning assume that comprehension and learning are
 highly dependent on the constraints of the human cognitive system. These constraints refer
 to the sensory registers, which are highly temporally limited, and to working memory,
 which is limited in capacity as well as temporally limited; cf. Baddeley 1986). In contrast,
 long-term memory is assumed to have a practically unlimited capacity. The assumption of a
 highly limited working memory has implications for teaching and learning and this is at the
 core of Cognitive Load Theory (CLT; Sweller et al. 1998). According to CLT, instructional
 design should be adapted to the constraints of the human cognitive architecture. Research
 has indeed shown that this text-picture integration makes high cognitive demands of
 students and that many need instructional support to interpret instructional pictures
 (Leinhardt et al. 1991; Shah and Hoeñher 2002; see also for example Plass et al. 2003
 about the influence of verbal and spatial skills). Nevertheless, text-picture integration is not
 systematically taught in teacher education programs in Germany.

 When preparing and teaching lessons that involve instructional pictures, teachers have to
 gauge both the difficulty and demands of the text-picture materials and students'
 competencies. Well-developed diagnostic skills enable them to adapt their instruction to
 the needs of the students in the class (Höge and Coladarci 1989; Rogalla and Vogt 2008).
 Teachers' beliefs and motivation are further factors influencing their instructional behavior
 and, in turn, students' learning involvement and success (Darling-Hammond 2000; for text-
 picture integration, see Schroeder et al. 2011). Because text-picture integration is not
 systematically taught in teacher education programs and because the role of instructional
 pictures differs across school subjects, teachers of different subjects can be expected to vary
 in their diagnostic skills, beliefs, and motivation concerning text-picture integration.

 Text-picture integration

 In secondary education, the major function of instructional pictures is to convey additional
 information not provided by the text. The pictures can be realistic or schematized and
 exhibit various degrees of abstraction (e.g., photographs, tables, and graphical representations)

 (Carney and Levin 2002; Schroeder et al. 2011). The complex processes of reading a text
 poses additional cognitive challenges when pictures have to be elaborated at the same time
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 Cognitivcly demanding materials and tcachcrs* compctcncics 405

 (Mandl and Levin 1989; Schnotz 2005). To achieve full comprehension, students need to
 extract information from both sources - text and picture - and to integrate this information
 with their prior knowledge (Ainsworth 2006; Mayer 2002). It has been argued that verbal and
 pictorial information is encoded via separate channels, each with limited capacity (e.g., Paivio
 1986; see also Chandler and Sweller 1991; Mayer 2001, 2002). The integration process
 involves surface-structure mapping between word and picture elements (e.g., using color
 codes or arrows) as well as deep-level mapping through establishing simple or complex
 relations between the content-containing units of both sources of information (Schnotz and
 Bannert 2003).

 Research has identified several difficulties that students face when interpreting the
 pictures used in instructional texts (Gobbo 1993; Leinhardt et al. 1991; Mayer 1993; Shah
 and Hoeffner 2002). For example, many students have problems identifying numeric values
 in a table, have misconceptions about the interpretation of pictures, and make typical errors
 such as slope/height confusion when reading graphs. Additionally, the subjective ease of
 picture encoding gives students the metacognitive illusion of having fully understood the
 instructional pictures. As a result, they focus on the textual information, with negative
 consequences for learning.

 It is therefore crucial that teachers are aware of the cognitive challenges of these
 materials and provide the necessary instructional support for text-picture integration, for
 example, by teaching their students about pictorial rules and representational conventions
 (see Peeck 1994). Understanding the characteristics of the text-picture learning material
 enables teachers to manipulate instruction, for example following Mayer's (2001) principles
 of multimedia learning. Moreover, they need to motivate their students to invest additional
 effort in processing text and picture information at the same time. Research has shown that
 forms of direct instruction - i.e., specific, controllable instructional strategies and guidelines
 requiring the learner to respond with concrete actions - are most effective in fostering text-
 picture integration (Mautone and Mayer 2007; Peeck 1994; but see Bartholomé and
 Bromme 2009). Teachers' diagnostic skills, beliefs, and motivation concerning text-picture
 integration can be expected to be especially important for students' learning in the first
 years of secondary education, when students are still rather unfamiliar with schematic
 pictures.

 Teachers' diagnostic skills, beliefs, and motivation

 Teachers' competencies, such as their diagnostic skills, beliefs, and motivation, are assumed to
 influence their classroom practice and, in turn, students' learning (Darling-Hammond 2000).
 Extensive research exists investigating the linking of various aspects of teachers'
 competencies to elements of classroom instruction known to be effective for students
 learning such as cognitive activation, classroom management and constructive support (e.g.,
 for motivation, Brophy and Good 1986; Kunter et al. 2008; for diagnostic sills, Anders et al.
 20 11; Höge and Coladarci 1989; for beliefs, Dubberke et al. 2008; Woolfolk Hoy et al. 2006).

 In terms of text-picture integration in particular, it has been shown that teachers' beliefs
 directly affect students' engagement to learn from texts with instructional pictures: results
 of a recent study by Schroeder et al. (201 1) showed that teachers who believed that students
 should be taught clear strategies on how to leam from texts with instructional pictures gave
 more engaging lessons. In contrast, teachers who believed that students should learn to
 interpret these materials independently gave less engaging instruction. A multilevel
 mediation model showed the effects of teachers' beliefs on students' engagement to be
 mediated by their instructional behaviors. Students reported higher engagement when they

 £) Springer

This content downloaded from 141.14.167.87 on Wed, 09 Mar 2016 08:02:17 UTC
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp
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 were taught by teachers who showed better classroom management skills, spent more time
 discussing texts containing instructional pictures, and gave more adaptive explanations (for
 more details, see Schroeder et al. 2011).

 Based on the research literature in the field of teacher motivation - mostly teachers'
 motivation to teach - similar effects of teachers' motivation on student engagement can be
 assumed (Brophy and Good 1986; Kunter et al. 2008). Teachers' diagnostic skills - their
 ability to accurately judge students' characteristics and/or characteristics of learning
 materials for example in regard to difficulty, cognitive demands or motivational potential -
 inform the planning, delivery, and evaluation of classroom instruction (Höge and Coladarci
 1989; Rogalla and Vogt 2008). When lessons involve instructional pictures, teachers need
 to gauge the cognitive demands of the learning materials as well as students' competencies.
 Evaluating text-picture learning materials is especially challenging - teachers have to
 assess the cognitive load of both the text and the picture information as well as the
 complexity of integrating the two. It is therefore relevant to ask whether teachers are able to

 accurately gauge the difficulty of specific tasks, the percentage of students capable of
 solving them, and the overall performance of specific students. Recent empirical findings
 suggest that teachers' judgments in the area of text-picture integration are not very accurate
 (McElvany et al. 2009).

 Unfortunately, many teachers are unaware that their students may have difficulties in
 processing instructional pictures. Fostering the ability to interpret these pictures is not
 recognized as an instructional goal in its own right and teachers are not usually trained in
 ways of enhancing students' text-picture integration skills (Houghton and Willows 1987).
 Furthermore, the importance of instructional pictures differs from one subject to the next.
 For example, biology learning materials generally contain numerous graphs and diagrams,
 whereas educational materials for German as a native language tend not to use instructional
 pictures. Thus, it would be important to know if teachers from different subjects with
 varying importance of these materials systematically differ in the competencies regarding
 text-picture integration, which might also be reflected in their classroom practice.

 Text-picture materials are a core element of learning material, and some students
 struggle bringing both sources of information, text, and picture, together in order to reach a

 complete understanding of the learning content. Thus, among the different aspects of
 instructional quality, the extent to which teachers invest effort in making sure that all
 students achieve a thorough understanding of text-picture material, teachers' engagement
 seems a core aspect to investigate. However, no previous research has investigated whether
 teachers of different subjects differ in their diagnostic skills, pedagogical beliefs, or
 motivation concerning text-picture integration in the classroom. Moreover, it is unclear
 whether these differences impact the teachers' instructional behavior.

 The present research: aims and predictions

 The present research brings together different theoretical approaches - theories on text-
 picture integration, cognitive load theory, as well as theories on teacher competencies and
 effects in instruction - as theoretical background for two consecutive studies. We present
 data from two independent studies addressing four research aims. In study I, we first tested
 the hypothesis I that learning materials integrating text with pictures play a greater role in
 geography and biology classes than in German language arts instruction. Moreover, we
 investigated whether teachers who majored in geography or biology in their pre-service
 university training differ systematically in the accuracy of their diagnostic judgments
 concerning text-picture materials and student competencies from teachers who majored in
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 Cognitively demanding materials and teachers' competencies 407

 German language arts. We predicted that geography/biology teachers would exhibit higher
 judgment accuracy because they should have a greater expertise in the area of text-picture
 integration due to their pre-service training and additionally are more familiar with using
 instructional pictures in their classes (hypothesis II).

 In study II, we investigated whether teachers differ in their pedagogical beliefs and
 motivation to use text-picture materials in their lessons. This research question was
 prompted by previous research on the impact of teachers' competencies on instructional
 quality and student learning. We hypothesized that geography/biology teachers would have
 more favorable beliefs and motivation regarding the use of instructional pictures in their
 classes (hypothesis III). We expected the widespread use of these materials in textbooks and
 other learning materials in geography and biology to make these teachers more aware of the
 relevance of text-picture integration, its effects on cognitive load while learning, and of the
 need to give their students sufficient practice in this important skill. At the same time, being
 aware of the usefulness of the materials might lead to a higher motivation. Finally, we
 investigated the core hypothesis that differences in how teachers of different subjects
 approach text-picture integration predict both the quantity (frequency of use of texts with
 integrated pictures) and quality (teachers' engagement) of instruction using both text and
 pictures (hypothesis IV).

 Method study I

 Sample

 In study I, 48 schools of all tracks were drawn randomly from the total population of all
 secondary schools in Rhineland-Palatinate, Germany. A grade 5, 6, 7, or 8 class was then
 drawn randomly within each school, and that class's biology, geography, and German
 teachers were invited to participate in the study. Those who taught two subjects to a class
 were instructed to complete the study questionnaire containing the measures (see next
 section; further details also in McElvany et al. 2009, 2010) only for their main subject, with
 the exception of questions relating to homework assignments. An overview of the sample is
 provided in the left column of Table 1 .

 In total, 1 ,060 students from grades 5 through 8 participated with more than 20 students
 per class participating on average. All students in each participating class completed a test
 booklet that provided data on their text-picture integration skills. The test booklets
 comprised eight half-page, non-continuous texts with an instructional picture along with six
 multiple-choice questions for each material assessing students' comprehension of the
 material. The topics of the examples were subject-independent (production of chocolate;
 house trash). They resembled very much any typical school book for the subjects biology
 and geography as the examples were created after an evaluation of nearly all school books

 Table 1 Overview of teachers

 participating in studies I and II  Study I Study II

 Geography/biology 66 67
 German 42 40

 Total number 108 107

 Average age in years (M (SD)) 44.4 (11.4) 44.1 (10.8)
 Percentage female 65.1 63.2
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 in these subjects for these grades available in Germany. Students' answers were evaluated
 using the Rasch model, represented one competence dimension, and average scores
 increased across grades as hypothesized.

 Measures

 Use of text-picture learning materials Teachers were asked to specify the percentage of
 their lessons in one school year that involved texts with integrated pictures, as well as the
 percentage of homework assignments that required students to work both with text and
 pictures.

 Diagnostic skills A questionnaire containing examples from the test of students' text-
 picture integration competence that had been previously administered to each teacher's
 class (see above) was used to measure teachers' diagnostic skills.

 The following measures of diagnostic skills were implemented, covering both
 student competency and task difficulty aspects, and are standard measures in the
 current research in this area (for details on diagnostic skills components and measurements see

 McElvany et al. 2009):

 • Absolute judgment accuracy - individual task (% of class solving the task): difference
 between the teacher's estimate of the percentage of students in his/her class able to
 solve a specific task and the actual percentage (average of absolute differences across
 all six tasks per teacher and overall average).

 • Absolute judgment accuracy - overall test (number of tasks solved by class): difference
 between the teacher's estimate of the number of tasks (maximum 48) solved by their
 students and the actual number (average of all absolute differences).

 While the first two measures are concerned with absolute judgments, the following two
 measures assess the ability for relative judgements, which are relevant in classroom practice
 as well.

 • Diagnostic sensitivity - task difficulty (r): correlation of the teacher's estimated
 difficulty ranking of the six tasks with the actual difficulty ranking (average of all
 individual teacher's correlations using Fisher's Z transformation).

 • Diagnostic sensitivity- student competencies (r): correlation of the teacher's estimated
 ranking of seven (randomly drawn) of his/her students according to their ability to
 integrate information from texts and pictures with the actual performance ranking
 (average of all individual teacher's correlations using Fisher's Z transformation).

 Procedure

 The teacher questionnaires were sent to a school representative who distributed them to the
 teachers of the selected class. Teachers took approximately 45 min to complete the
 questionnaires. Students were assessed by trained research assistants in regular lesson time.
 Student booklets included tests of the ability to integrate information from pictures and
 texts, tests of general cognitive abilities, measures of student involvement and teachers'
 instructional behavior, and several questions tapping socio-demographic and general data.
 All questionnaire and tests were paper-pencil-instruments.
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 Results

 Use of text-picture learning materials

 To investigate hypothesis I, descriptive statistics were examined and t tests for independent
 or respectively dependent groups were conducted to check statistical significance of
 observed differences. As expected, the results indicated that texts with integrated pictures
 are used more frequently in geography/biology lessons (66.8% of lessons; SD=22.9) than
 in German lessons (27.6%; SD=21.4; ¿(125)=-9.701; /><.001). The same pattern emerged
 for homework assignments: 46.5% (SD=25.6%) of geography/biology homework assignments
 involved texts with integrated pictures, compared with 16.9% (SD= 15.6%; /(11 7.78)=- 7.888;
 /?<.001) of German homework assignments.

 For homework assignments, we can also take an intrapersonal perspective and compare
 the answers of teachers (7V=21) who teach both biology/geography and German and
 provided answers for both subjects. This analysis confirms the previous results: teachers of
 both subjects gave their students more geography/biology homework (47.6%) than German
 homework (18.7%; ¿(20)=-5.121; /><.001) involving texts with instructional pictures. In
 sum, the teacher data concerning frequency of material use in classroom as well as
 homework assignments support our hypothesis that the relevance of text-picture materials
 and instruction differs across subjects.

 Teachers' diagnostic skills

 In regard to hypothesis II, we compared the diagnostic skills of teachers who had majored
 in geography/biology with those who had majored in German by performing separate t tests
 for each of the four aspects of diagnostic competence investigated. All measures present
 differences (absolute judgments) or correlations (relative judgments) between teacher-
 estimated and actual outcomes (see "Measures"). Measures based on correlations
 (diagnostic sensitivity) were linearized by means of Fisher's Z transformation prior to the
 t test analysis. Additional analysis comparing the two subsample on other potentially
 relevant aspects by t tests or respectively chi square test revealed no differences between the
 groups concerning teachers' age, teaching experience, grade taught, and academic track of
 pre-service training.

 The final pattern of results (see Table 2) is very clear cut: none of the comparisons
 reached statistical significance. However, the effect sizes suggest that the judgments of a
 class's absolute overall test performance provided by teachers who majored in German

 Table 2 Comparison of teachers' diagnostic skills by university major

 Subject

 German Geography/biology t df p d

 Absolute judgment 0.16(0.14) 0.17(0.12) -0.150 101 >0.05 0.03
 accuracy - individual task (%)

 Absolute judgment 5.48 (4.32) 7.34 (6.39) -1.478 98 >0.05 0.34
 accuracy - overall test (tasks)

 Diagnostic sensitivity, task difficulty (r) 0.47 (.29) 0.50 (.32) -0.573 103 >0.05 0.10
 Diagnostic sensitivity, student 0.36 (.51) 0.29 (.47) 0.608 95 >0.05 -0.13

 competencies (r)
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 410 N. McElvany et al.

 were somewhat more accurate than those provided by teachers who majored in geography/
 biology.

 Method study II

 Sample

 Sample selection in study II was parallel to study I, with the exception that only grades 5
 and 6 classes and their teachers were included. An overview of the sample is provided in
 the right column of Table 1. On the student level, N= 1,051 students from 48 classes
 participated.

 Measures

 Teachers' characteristics: teachers' beliefs and motivation Teachers responded to a
 questionnaire constructed specifically for the present study. Some items were derived
 from an existing questionnaire assessing teacher characteristics in the domain of
 mathematics and were adapted in their wording to tap teacher characteristics in the
 domain of text-picture integration (McElvany et al. 2010; see the COACTIV study:
 Kunter et al. 2007). In the analyses reported here, we focus on six scales assessing
 teachers' pedagogical beliefs and motivation concerning text-picture integration.
 Teachers rated their agreement with the statements on a 4-point scale anchored at 1 (do
 not agree at all) and 4 ( agree completely).

 First, the utility of pictures scale assessed the degree to which the teachers considered
 pictures to be useful for instruction in general and their own teaching in particular.
 Second, the importance of promotion scale measured teachers' beliefs about how
 important it is for all teachers in a school to promote students' text-picture integration
 skills. Third, the importance of practice scale tapped teachers' beliefs about the
 importance of giving students explicit practice in processing instructional pictures.
 Fourth, the strategy use scale measured teachers' endorsement of the belief that their students

 should learn clear strategies, schemes, and routines for interpreting new and complex pictures.
 Fifth, the self-efficacy scale assessed the degree to which teachers considered themselves
 competent in teaching students to integrate text and pictures. Sixth, the intrinsic motivation
 scale measured teachers' personal enjoyment of learning materials combining texts and
 pictures. Table 3 provides sample items, descriptive statistics for the total sample and by
 university major, inter-correlations, and reliabilities for all scales used to measure teacher
 characteristics.

 Instructional quantity and quality Two scales measured aspects of text-picture integration
 in classroom instruction. First, the four items of the instruction quantity scale measured the
 frequency of use of text-picture instruction in the classroom (example item: "We discuss a
 text and a related picture."). Responses were given on a rating scale from 1 =never to 6=
 very often. The reliability was good (Cronbach's a =.82). Second, the four items of the
 teacher engagement scale assessed the extent to which teachers invest effort in making sure
 that all students achieve a thorough understanding of text-picture material (example item:
 "When pictures are integrated in a text, I make sure that all students really understand the
 pictures and how they relate to the content of the text."). The reliability was good
 (Cronbach's a =.86).

 & Springer

This content downloaded from 141.14.167.87 on Wed, 09 Mar 2016 08:02:17 UTC
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


 Cognitively demanding materials and teachers' competencies 41 1

 §

 o

 O

 0

 1
 'Õ

 !
 i
 o
 4>
 ÛÛ

 c

 *T3

 e
 o

 í
 0

 $
 X/Ì

 ü

 1
 O

 <4-1
 0

 tí

 s

 1
 1
 0

 1
 <D

 .s
 0

 1
 Ï
 I
 00
 c

 1
 o
 c
 o
 0

 g

 1
 o

 e
 -a

 S
 .in
 <4-4
 o

 *ü
 CÛ

 m
 a>

 2
 s

 Tf (N CS
 rf co O so
 Ö Ö Ö

 -Q I O

 «r> u~>
 O O o o
 Ö Ö Ö Ö

 Ci, V A A A

 ^ ^ F ^
 Os O» 0,

 os irT s©"
 o os

 Ç CS* - O O
 I I I

 2 so »n Os
 E r- oo rf
 a> o o ö oo
 a ö

 Ö
 ¿p ">%
 ¿c ä
 y & ^ «O
 •O & » ^ ^ ^ ^ •O C §>0 8 O O O fN 8 8 o fN oo
 U O S O

 S so IO SO oo
 2 es t!- ro ir) 2 m *n

 s I Ss t!- Ss ir) Sé 2 sé
 •Io ~
 e ^ ^ ^

 «e co «n 5 io
 S S &ÌÒ š š ë o > S£, §>£ o 2 «t Tf 5 s O p*; <N 2 «t
 P 2 O !£ <""> <o <o m

 *
 * * *
 * * * „
 CS CS "O „ OO
 Tf ; <N CS O

 so Ö Ö O O

 *

 * *
 e o co m SJ
 Tf ' CS O

 in ö ö o o

 * *
 * *
 * *

 oo r-- co
 -h (N «n

 Tt ö o o -

 * *
 ta * *
 C * *
 O CO 3

 'C m if
 Sm © ö -
 E
 o *

 2 •
 S S
 ►S CS Ö -

 O CS oõ" co"
 Tj- «n

 ü Q ®, O, O O
 Q> P£, so r»» «o ^
 E s© --
 g S co co co CO

 ^ so vo £> ^
 (2 ;> 2 2 2 2

 •= s? ? . =® M SP-f?-
 •= <B 3 fi T3 H . Ü2 S .S .S -i « 5Ž 8> .fl Sž
 |.l 3 S fi T3 S Š> H _?2 Ü2 § § S 2 ■§! .S .S -i ī"i? « 5Ž g S-c'Els 8> .fl Sž
 lacS2 g S S| ^C_c£¿í «s ž? » 2 Ï? 5 R ■§! ti > I 8 I g |eJoSs.a s Dû &. C S"",. ^C_c£¿í «s 5 R e Í? 8 Í U iž . s £ Dû &.

 I «.Sa « Ii-2?-S5 S"",. ^C_c£¿í w |^-S 5 R e ö Í? °¿-S 8 Í u U iž -g . îa s g £ £ Dû c ^ &.
 » g f š * § « « £ s g § š? 3 ë f ^ ai8l§°lg»agĚ.ĚŠS
 S3 .2 2 ? .S í Si S S E-i Jì 3 S a-« -2 m a s û - £ •£ 2 Cij o "S -S ïï
 S a P « M

 ^ ^ c £ o è3
 g s £ c c -Cw Is c I S S >> go c -Cw -g S
 5 S I >> l'f go -Cw &.§ -g I Ť S

 i b ï Ts f § T £-2 i il b !s Ts Ils 3
 Q3 *U "ã>® D *-■ 3
 Q c, 03 OQ CQ CÛ

 O

 Z - CS co ^fr

 ^ Springer

This content downloaded from 141.14.167.87 on Wed, 09 Mar 2016 08:02:17 UTC
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


 412 N. McElvany et al.

 f
 c

 VP

 §

 fi

 Oí

 Z
 ¡2

 oo o
 CN m

 ö ö
 ■X3

 «o »n
 O o

 O O
 ex. A A

 I I
 rs m

 J f f

 1 s s
 u ö ö
 O

 Ö
 -w
 JZ rC
 y & >. »O r*i
 0 S ùfl >. OO
 g g>o So O O g S So
 U Oí

 2 r- ^ on în
 Ē ^5 r- ^ on o

 ļ; u r^> w r*-> w

 V °
 E ^ ^ ^
 * t ? Ç
 ë o g& &.2 s s > S &.2 °o m
 e u o po ^
 D 2 Ü 15 m m

 *
 *
 *
 m
 ■«t

 VO Ö -

 «n -

 Cfl
 C

 .o

 iS

 ¡
 1
 ►S CN

 o" o?
 /~N

 « /~N S" ¿ p,
 g- & Tf ON C rn

 K 2 rn rň

 -S tí- »o
 ¡2 % 2 2

 fa- I n
 gjgxedUM^ ■S « & ¡8 .1 •- »>.£:£ § "S I gjgxedUM^ ■S « & ¡8 .1 •- »>.£:£ I

 S •ëg-Et= - -S^ļgl" ■S « & ¡8 .1 -gj-agjì •- »>.£:£ I
 S « •ëg-Et= = S -sff - s g 8.1 i -gj-agjì i g.! Ill
 « £ l«gSÍ8SSS«^S.S8SS 1* = -sff ill s ii^l g i » Ill ° 1 g l«gSÍ8SSS«^S.S8SS »
 U p- i _

 EA ^
 £ i ^ 3 ^ m
 „ i I 3 m W

 ÎJ -2
 1 ! á Il || g i á .! li
 u S <% S

 ó
 Z »o vo

 Springer

This content downloaded from 141.14.167.87 on Wed, 09 Mar 2016 08:02:17 UTC
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


 Cogniti vely demanding materials and teachers' competencies 413

 Procedure

 The procedure was the same as in study I.

 Results

 Teachers' beliefs and motivation

 Study II first examined whether teachers who majored in geography/biology differed in
 their pedagogical beliefs and motivation concerning text-picture integration from those
 who majored in German language arts. Table 3 presents the means for both groups of
 teachers and the results of t tests for independent groups performed on each of the six
 beliefs and motivation scales separately in order to check statistical significance of the
 observed differences in means. The two groups differed in several respects (hypothesis III):
 teachers who majored in geography or biology expressed stronger beliefs that instructional
 pictures are useful for instruction and their own teaching. The size of this effect was
 moderate (Cohen 1988). Other effects of substantial size (d~.30) failed to reach statistical
 significance: this was the case for the means of teachers who majored in geography or
 biology expressing (1) stronger beliefs that text-picture integration should be generally
 promoted by all teachers and (2) more motivation to work with instructional pictures in
 their lessons. Moreover, this holds true for the higher mean of teachers who majored in

 geography or biology regarding self-efficacy to work with materials containing instructional
 pictures. Overall, aside from the teachers who majored in geography or biology displaying
 more positive beliefs concerning the usefulness of these learning materials than German
 teachers, there are indications of generally more positive beliefs and motivation about the
 benefits of using texts including instructional pictures. But as the additionally observed
 differences failed to reach statistical significance, the results have to be carefully interpreted.

 Predicting instructional quantity and quality

 In a last step, we examined whether teachers' beliefs and motivation predict the quality and
 quantity of their instructional behavior concerning text-picture integration in a prediction
 model (hypothesis IV). The structure equation model was specified in the program Mplus.
 It assumed that a teacher's main subject (0=German vs. l=geography or biology) affects
 their beliefs and motivation as a distal variable (see Fig. 1). We excluded the importance of

 promotion scale from the analysis because it had no significant prediction coefficient in the
 model. Further, the model was specified for teachers' beliefs and motivation to predict the

 quantity (frequency of use of texts with integrated pictures; M=4.15, SD=0.77) and the
 quality (teacher engagement; M=3.23, SD=0.48) of instruction involving text-picture
 integration. Inter-correlations of all teacher belief and motivation scales were allowed, and
 all constructs were included as manifest variables. Statistically not significant paths
 remained in the final model specification. In order to use all available information, the
 FIML option was used to handle missing data.

 Figure 1 depicts all statistically significant paths in the model (p<. 05). Again, the model
 revealed differences between teachers of different majors: Teachers who majored in
 geography or biology expressed stronger beliefs in the utility of instructional pictures, were
 more motivated to use them, and more self-efficacious. Moreover, and most importantly,
 the differences in teachers' beliefs and motivation affected their instructional behavior.
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 Fig. 1 Effects of university major
 and teachers' beliefs and motiva-

 tion on the quantity and quality of
 instruction involving text-picture
 integration. Inter-correlations
 between teachers' beliefs were also
 included in the model but are not

 shown in the figure. Dashed
 arrows indicate marginally
 significant effects (p<0.10)
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 First, teachers were more likely to use texts with instructional pictures in their instruction if
 they believed that students should be given the opportunity to practice using these pictures
 in the classroom and that they should be taught explicit strategies for picture interpretation,
 or if they were more motivated to use instructional pictures in their lessons. In contrast,
 teachers' instructional quality was predicted primarily by the belief that pictures should be
 practiced in class and their self-efficacy beliefs.

 In sum, there were two indirect effects of the university major on teachers' instructional
 behavior, mediated by their motivation and self-efficacy to use instructional pictures in their
 classes. Teachers' beliefs about giving students the opportunity to practice working with
 instructional pictures and teaching explicit strategies also predicted their instructional
 behavior, but these predictions were independent of the university major. Overall, the
 amount of variance explained by teachers' subject background, beliefs, and motivation was
 substantial, ranging from 26% to 31%.

 General discussion

 We investigated whether teacher characteristics in the important domain of text-picture
 integration - specifically, diagnostic skills, beliefs, motivation - varied with their subject
 background and if differences predicted instructional quantity and quality. Results of these
 first studies in this research area indicated that the percentage of lessons or homework tasks
 using texts with integrated pictures was significantly higher in geography and biology than
 in German instruction. Nevertheless, the teacher's subject background seemed to be of
 rather limited importance for the diagnostic skills under investigation in this study. An
 exception was the effect size of the differences in diagnostic accuracy concerning students'
 overall test performance: the judgments provided by teachers who majored in German were
 somewhat more accurate than those of the teachers who majored in geography or biology.
 Given the importance of text-picture materials in the classrooms, these results shed light on
 the challenge for pre-service teacher training to increase teachers' diagnostic skills across
 all three investigated majors.

 However, subject background was relevant for other teacher characteristics, especially
 the belief that pictures are useful for instruction and their own teaching. Which subject the
 teachers studied at university also appears to be related to the importance they attribute to
 all teachers in a school promoting students' text-picture integration skills, to their self-
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 efficacy beliefs, and to their intrinsic motivation to use these materials in the classroom.
 One possible reason why some differences between the two teacher groups failed to reach
 statistical significance might be that both groups, biology/geography majors vs. German
 majors, were still quite heterogeneous groups in themselves, including teachers teaching in
 different grades and school types among others.

 In contrast, teachers' instructional theory regarding strategy use for text-picture
 materials was largely not related to their university training. Additionally, there was
 evidence that differences in related teacher characteristics have important implications for
 both the quantity and the quality of teachers' instruction involving text-picture integration.
 Generally, all results pointed in the direction specified by our hypotheses. However, there
 was an unexpected negative relation between strategy use and instructional quantity. One
 explanation for this finding might be that teaching students explicit strategies for dealing
 with instructional pictures is likely to be more time consuming. As a consequence, teachers
 who believe that students should learn explicit strategies for picture interpretation use
 pictures more carefully: they use them less often in their classes and, when they do, they
 invest more time in teaching how they should be interpreted. To conclude, the relationships
 identified between teachers' characteristics and the quality and quantity of instruction
 provide important information: Pre-service teacher training should systematically focus on
 the teaching with text-picture materials and needs to elaborate effective approaches to
 develop favorable teachers' skills and motivation in this area.

 Obviously, some limitations have to be acknowledged and considered for further research:
 The sample size, especially for the prediction model, is quite small and larger samples would be

 appreciated. This would also allow for more refined differentiations of different groups of
 teachers. Further research should also investigate other aspects of instructional quality and

 students' perspective on instructional practice. This would also help to overcome the limitation
 of teachers' self-report measures as used in this study. Follow-up studies should use additional
 measures such as (video-based) classroom observation and the analysis of classroom discourse
 to assess teachers' instructional strategies (instructional quality) and amount of time devoted to

 text-picture integration (instructional quantity). Additionally, research is necessary on design,

 implementation and evaluation of training measures for pre-service teachers to learn more about
 developing lessons with the appropriate cognitive load for students with a range of capabilities
 and information tolerances.

 The result give an important indication that CLT might be enriched by taking the
 teachers' perspective more into account: teachers' beliefs and motivation concerning
 learning materials, which entail various degrees of cognitive load, matter for their
 instructional quantity and quality. In the same time teachers differ in their competencies
 in this area. Furthermore, the results pointed to the core issue, that teachers currently do not

 sufficiently manage to judge these kinds of learning materials accurately in regard to their
 difficulty for students. This could indicate that teachers do not have the knowledge base to
 judge the cognitive load of text-picture materials correctly. In order to allow optimal
 planning and realization of instruction suitable for the ability level of the learners, it seems
 an important contribution to future teacher education would be knowledge about CLT.
 Concurrently, research concerning its implementation and effects is warranted.

 Overall, the results highlight the importance of university training for teachers' beliefs, even

 after many years of classroom practice. Teachers who majored in biology or geography
 considered instructional pictures to be more useful for their instruction and were more
 motivated to use them in their classes. In contrast, the effect sizes of differences indicated that

 teachers who majored in German language arts were less motivated and less efficacious in using
 instructional pictures in their classes, with negative prediction results not only of the quantity
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 but also of the quality of instruction involving text with integrated pictures. This finding is
 problematic considering that language arts teachers are traditionally considered
 responsible for developing students' reading competencies - including integrated text-picture
 comprehension - whereas teachers of other subjects usually take students' reading competen-
 cies as a given. There is clearly an urgent need for pre- and in-service teacher education to
 develop the understanding of text-picture integration among teachers in all subject areas.

 Acknowledgments The research reported in this article was supported by the German Research Foundation
 (Deutsche Forschungsgemeinschaft, DFG) within the priority program "Competence Models for Assessing
 Individual Learning Outcomes and Evaluating Educational Processes" (SPP 1293); grant BA 1461/7-1 and
 SCHN 665/5-1 awarded to Wolfgang Schnotz, Jürgen Baumert, Holger Horz, and Nele McElvany. The
 authors would like to thank Susannah Goss for English-language editing and Carolin Schneider and Doreen
 Burisch for their support.

 References

 Ainsworth, S. (2006). DeFT: a conceptual framework for considering learning with multiple representations.
 Learning and Instruction, 16 , 183-198.

 Anders, Y., Kunter, M., Brunner, M., Krauss, S. & Baumert, J. (2011). Diagnostische Fähigkeiten von
 Mathematiklehrkräften und die Leistungen ihrer Schülerinnen und Schüler. Psychologie in Erziehung
 und Unterricht , 57, 175-193.

 Baddeley, A. D. (1986). Working memory. Oxford: Oxford University Press.
 Bartholomé, T., & Bromme, R. (2009). Coherence formation when learning from texts and pictures: what

 kind of support for whom? Journal of Educational Psychology, 101 , 282-293.
 Brophy, J., & Good, T. (1986). Teacher behavior and student achievement. In M. C. Wittrock (Ed.),

 Handbook of research on teaching (pp. 328-375). New York: Macmillan.
 Carney, R. N., & Levin, J. R. (2002). Pictorial illustrations still improve students' learning from text.

 Educational Psychology Review, 14, 5-26.
 Chandler, P., & Sweller, J. (1991). Cognitive load theory and the format of instruction. Cognition and

 Instruction, 8 , 293-332.
 Cohen, J. (1988). Statistical power analysis for behavioral sciences. Hillsdale: Lawrence Erlbaum.
 Darling-Hammond, L. (2000). Teacher quality and student achievement. A review of state policy evidence.

 Education Policy Analysis Archives 5(1). Available from: http://epaa.asu.edu/epaa/v8nl/
 Dubberke, T., Kunter, M., McElvany, N., Brunner, M., & Baumert, J. (2008). Lerntheoretische

 Überzeugungen von Mathematiklehrkräften: Einflüsse auf die Unterrichtsgestaltung und den Lernerfolg
 von Schülerinnen und Schülern [Mathematics teachers' beliefs and their impact on instructional quality
 and student achievement]. Zeitschrift fur Pädagogische Psychologie, 3(4), 1 93-206.

 Gobbo, C. (1993). On children's understanding of an economic concept: the role of graphics in evaluation. In
 W. Schnotz & R. W. Kulhavý (Eds.), Comprehension of graphics (pp. 225-249). Amsterdam: Elsevier.

 Höge, R. D., & Coladarci, T. (1989). Teacher-based judgements of academic achievement: a review of
 literature. Review of Educational Research, 59 , 297-313.

 Houghton, H. A., & Willows, D. M. (Eds.). (1987). The psychology of illustrations: Vol. 2. Instructional
 issues. Berlin: Springer.

 Kunter, M., Klusmann, U., Dubberke, T., Baumert, J., Blum, W., Brunner, M., et al. (2007). Linking aspects
 of teacher competence to their instruction: results from the COACTIV Project. In M. Prenzel (Ed.),
 Studies on the educational quality of schools (pp. 32-52). Münster: Waxmann.

 Kunter, M., Tsai, Y.-M., Klusmann, U., Bmnner, M., Krauss, S., & Baumert, J. (2008). Students' and mathematics
 teachers' perceptions of teacher enthusiasm and instruction. Learning and Instruction, 18 , 468-482.

 Leinhardt, G., Zaslavsky, O., & Stein, M. K. (1991). Functions, graphs, and graphing. Review of Educational
 Research, 60 , 1-64.

 Mandl, H., & Levin, J. R. (Eds.). (1989). Knowledge acquisition from text and pictures. Amsterdam: North-
 Holland.

 Mautone, P. D., & Mayer, R. E. (2007). Cognitive aids for guiding graph comprehension. Journal of
 Educational Psychology, 99 , 640-655.

 Mayer, R. E. (1993). Comprehension of graphics: an overview. Learning and Instruction, 3, 239-245.

 Ô Springer

This content downloaded from 141.14.167.87 on Wed, 09 Mar 2016 08:02:17 UTC
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


 Cogniti vely demanding materials and teachers' competencies 417

 Mayer, R. E. (2001). Multimedia learning. Cambridge: Cambridge University Press.
 Mayer, R. E. (2002). Using illustrations to promote constructivist learning from science text. In J. Otero, J. A.

 León, & A. C. Graesser (Eds.), The psychology of science text comprehension (pp. 333-355). Mahwah:
 Lawrence Erlbaum.

 McElvany, N., Schroeder, S., Richter, T., Hachfeld, A., Baumert, J., Schnotz, W., et al. (2009). Diagnostische
 Fähigkeiten von Lehrkräften bei der Einschätzung von Schülerleistungen und Aufgabenschwierigkeiten
 bei Lernmedien mit instruktionalen Bildern. [Teachers' ability to diagnose student competence and task
 difficulty in the context of learning materials with instructional pictures]. Zeitschrift fur Pädagogische
 Psychologie, 5(4), 225-237.

 McElvany, N., Schroeder, S., Richter, T., Hachfeld, A., Baumert, J., Schnotz, W., et al. (2010). Texte mit
 instruktionalen Bildern als Unterrichtsmaterial - Kompetenzen der Lehrkräfte. [Texts with instructional
 pictures as instructional material - Teachers' competencies]. Unterrichtswissenschaft, 38 , 98-116.

 Paivio, A. (1986). Mental representations: a dual-coding approach. New York: Oxford University Press.
 Peeck, J. (1994). Enhancing graphic-effects in instructional texts: influencing learning activities. Advances in

 Psychology, 108 , 291-301.
 Plass, J. L., Chun, D. M., Mayer, R. E., & Leutner, D. (2003). Cognitive load in reading a foreign language

 text with multimedia aids and the influence of verbal and spatial abilities. Computers in Human
 Behavior, 79(2), 221-243.

 Rogalla, M., & Vogt, F. (2008). Förderung adaptiver Lehrkompetenz: eine Interventionsstudie [Fostering
 adaptive teacher competence: an intervention study]. Unterrichtswissenschaft, 36 , 17-36.

 Schnotz, W. (2005). An integrated model of text and picture comprehension. In R. E. Mayer (Ed.),
 Cambridge handbook of multimedia learning (pp. 49-69). Cambridge: Cambridge University Press.

 Schnotz, W., & Bannert, M. (2003). Construction and interference in learning from multiple representations.
 Learning and Instruction, 13 , 141-156.

 Schnotz, W., & Kulhavý, R. W. (Eds.). (1994). Comprehension of graphics. Amsterdam: Elsevier.
 Schroeder, S., Richter, T., McElvany, N., Hachfeld, A., Baumert, J., Schnotz, W., et al. (2011). Teachers'

 beliefs, instructional behaviors, and students' engagement in learning from texts with instructional
 pictures. Learning and Instruction, 27(3), 403-415.

 Shah, P., & Hoeflher, J. (2002). Review of graph comprehension research: implications for instruction.
 Educational Psychology Review, 14 , 47-69.

 Sweller, J., Van Merriënboer, J., & Paas, F. (1998). Cognitive architecture and instructional design.
 Educational Psychology Review, 10, 251-296.

 Willows, D. M., & Houghton, H. A. (Eds.). (1987). The psychology of illustration: Vol. 1. Basic research.
 New York: Springer.

 Woolfolk Hoy, A., Davis, H., & Pape, S. (2006). Teachers' knowledge, beliefs, and thinking. In P. A. Alexander &
 P. H. Winne (Eds.), Handbook of educational psychology (2nd ed., pp. 715-737). Mahwah: Erlbaum.

 Nele McElvany. Institute for School Development Research, Technical University Dortmund, Vogelpothsweg
 78, 44227 Dortmund, Germany. E-mail: mcelvany@ifs.tu-dortmund.de; Website: www.ifs.tu-dortmund.de

 Current themes of research:

 Development, prerequisites and training of reading literacy and motivation. Teachers' professional
 competences (e.g., diagnostic skills). Students with immigrant background

 Most relevant publications in the field of Psychology of Education 2010/in press (Selection of 5):

 Becker, M., McElvany, N., & Kortenbruck, M. (2010). Intrinsic and extrinsic reading motivation as
 predictors of reading literacy: a longitudinal study. Journal of Educational Psychology, 4, 773-785.

 McElvany, N. (2010). Unterricht nach PISA - Lehrerkompetenzen im Bereich Lesekompetenz [Classroom
 instruction after PISA - Teachers' competencies in the area of reading literacy]. In N. Berkemeyer, W.
 Bos, H.-G. Holtappels, & N. McElvany (Eds.), 16. IfS-Jahrbuch der Schulentwicklung [16th Annual
 Book of School Development]. Weinheim: Juventa.

 McElvany, N., Van Steensel, R.C., Guill, K., Van Tuijl, C., Herppich, S. & Leseman, P. (2011). Family
 literacy programs in the Netherlands and in Germany: Policies, current programs, and evaluation studies.
 In: B. Wasik (Ed.), Handbook of family literacy. Mahwah, NJ: Lawrence Erlbaum Associates.

 Ô Springer

This content downloaded from 141.14.167.87 on Wed, 09 Mar 2016 08:02:17 UTC
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


 418 N. McElvany et al.

 Schroeder, S., Richter, T., McElvany, N., Hachfeld, A., Baumert, J., Schnotz, W., Horz, H. & Ullrich, M.
 (201 1). Teachers' beliefs, instructional behaviours, and students' engagement in learning from texts with
 instructional pictures. Learning and Instruction, 27(3), 403-415.

 Van Steensel, R.C., McElvany, N., Kurvers, J.J. & Herppich, S. (2011). How effective are family literacy
 programs? Results of a meta-analysis. Review of Educational Research, 81, 69-96.

 Sascha Schroeder. Department of Psychology, Cognitive Psychology University of Kassel, Human
 Sciences, Holländische Str. 36-38, 34127 Kassel, Germany. E-mail: sascha.schroeder@uni-kassel.de;
 Website: www.uni-kassel.de/fbO 1 /en/institute/institut-fuer-psychologie/institut-fuer-psychologie.html

 Include current themes of research:

 Psycholinguistics and Psychology of Reading. Research Methods. Psychology of Music and Emotion.

 Most relevant publications:

 Schroeder, S. (in press). Effects of reading skill and CaSe MiXiNg on nonword reading in German. Journal
 of Research in Reading.

 Ullrich, M., Schnotz, W., Horz, H., McElvany, N., Schroeder, S. & Baumert, J. (in press). Kognitions-
 psychologische Aspekte der Text-Bild-Integration. [Cognitive aspects of text-picture integration].
 Psychologische Rundschau.

 Schroeder, S. (in press). What readers have and do: Effects of students' verbal ability and reading time
 components on comprehension with and without text availability. Journal of Educational Psychology.

 Hachfeld, A., Hahn, A., Schroeder, S., Anders, Y., Stanat, P., & Kunter, M. (2011). Assessing teachers'
 multicultural and egalitarian beliefs: The teachers' cultural beliefs scale. Teacher and Teacher Education,
 27, 986-996.

 Schroeder, S., Richter, T., McElvany, N., Hachfeld, A., Baumert, J., Schnotz, W. et al. (2011). Teachers'
 beliefs, instructional behaviours and students' engagement in learning from texts with instructional
 pictures. Learning & Instruction , 21, 403-415.

 Jürgen Baumert. Max Planck Institute for Human Development, Lentzeallee 94, 14195 Berlin, Germany. E-
 mail: sekbaumert@mpib-berlin.mpg.de; Website: www.mpib-berlin.mpg.de

 Current themes of research:

 Learning and instruction. Teacher expertise. Large-scale assessments. Development of educational systems.
 Cognitive and motivational development in childhood and adolescence.

 Most relevant publications:

 Baumert, J., & Kunter, M. (2011). Das Kompetenzmodell von COACTIV. In M. Kunter, J. Baumert, W.
 Blum, U. Klusmann, S. Krauss & M. Neubrand (Eds.), Professionelle Kompetenz von Lehrkräften:
 Ergebnisse des Forschungsprogramms COACTIV (pp. 29-53). Münster: Waxmann.

 Baumert, J., Kunter, M., Blum, W., Brunner, M., Voss, T., Jordan, A., Klusmann, U., Krauss, S., Neubrand, M., &
 Tsai, Y.-M. (2010). Teachers' mathematical knowledge, cognitive activation in the classroom, and student
 progress. American Educational Research Journal , 47, 133-180. doi: 10.3 102/000283 1209345157

 Baumert, J., Maaz, K., Gresch, C., McElvany, N., Anders, Y., Jonkmann, K., Neumann, M. & Watermann, R.
 (2010). Der Übergang von der Grundschule in die weiterführende Schule: Leistungsgerechtigkeit und
 regionale, soziale und ethnisch-kulturelle Disparitäten. Zusammenfassung der zentralen Befunde. In K.
 Maaz, J. Baumert, C. Gresch, & N. McElvany (Eds.), Der Übergang von der Grundschule in die
 weiterführende Schule: Leistungsgerechtigkeit und regionale, soziale und ethnisch-kulturelle Dispar-
 itäten (pp. 5-22). Bonn: Bundesministerium für Bildung und Forschung, Referat Bildungsforschung.

 Gogolin, I., Baumert, J., & Scheunpflug, A. (Eds.). (2011). Transforming education: Large-scale reform
 projects in education systems and their effects [Umbau des Bildungswesens: Bildungspolitische
 Großreformprojekte und ihre Effekte] (Zeitschrift für Erziehungswissenschaft: Sonderheft No. 13).
 Wiesbaden: VS Verlag für Sozialwissenschaften.

 Springer

This content downloaded from 141.14.167.87 on Wed, 09 Mar 2016 08:02:17 UTC
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


 Cognitively demanding materials and teachers' competencies 419

 Richter, D., Kunter, M., Klusmann, U., Lüdtke, O., & Baumert, J. (2011). Professional development across
 the teaching career: Teachers' uptake of formal and informal learning opportunities. Teaching and
 Teacher Education, 27, 116-126. doi: 10. 10 16/j.tate.20 10.07.008

 Wolfgang Schnotz. Department of General and Educational Psychology, University of Koblenz-Landau,
 Fortstraße 7 76829 Landau, Germany. E-mail: schnotz@uni-landau.de; Website: http://www.paeps.uni-
 landau.de/

 Include current themes of research

 Knowledge acquisition from texts, pictures, and multiple representation. Learning with multimedia. Learning
 with hypermedia. Learning with animations.

 Most relevant publications:

 Schnotz, W., Baadte, C., Johnson, A., & Mengelkamp, C. (accepted). Knowledge Acquisition from Verbal
 and Pictorial Information. In M. J. Lawson & J. R. Kirby (Eds.), The Quality of Learning. Cambridge
 University Press.

 Schnotz, W. (2010). Reanalyzing the expertise reversal effect. Instructional Science, 38(3), 315-323.
 Schnotz, W., Baadte, C., Müller, A., & Rasch, R. (2010). Creative thinking and problem solving with

 depictive and descriptive representations. In L. Verschaffel, E. De Corte, T. de Jong & J. Elen (Eds.) Use
 of representations in reasoning and problem solving (pp. 1 1-35). London: Routledge.

 Lowe, R.K., Rasch, T., & Schnotz W. (2010). Aligning affordances of graphics with learning task
 requirements. Applied Cognitive Psychology, doi: 10.1002/acp. 1712.

 Clarebout, G., Horz, H., Elen, J., & Schnotz, W. (2011). Compensation mechanisms when interacting with
 learning aids. World Journal of Education, 1(1), 119-128.

 Holger Horz. Educational Psychology, University of Frankfurt, Mertonstraße 1 7 60325 Frankfurt am Main,
 Germany. E-mail: Horz@psych.uni-frankfiirt.de, Website: http://www.psychologie.uni-frankfurt.de/
 abteilungen_und_bereiche/pp/personen/horz/index.html

 Current themes of research:

 Knowledge acquisition from texts and pictures. Computer-based learning. Situational and individual
 determinants of learning with media. Teaching and learning in universities.

 Most relevant publications:

 Clarebout, G., Horz, H., Elen, J., & Wolfgang Schnotz (2011). Compensation Mechanisms when Interacting
 with Learning Aids. World Journal of Education 1 , 119-128.

 Clarebout, G., Horz, H., Schnotz, W. & Elen, J. (2010). The Relation Between Self-Regulation, Goal Orientation
 and the Embedding of Support. Educational Technology Research and Development. 58, 573-587.

 Horz, H. (in press). Situated Prompts in Authentic Learning Environments. In N. M. Seel (Ed.).
 Encyclopedia of the Sciences of Learning. Heidelberg: Springer.

 Horz, H. & Schnotz, W. (2010). Cognitive Load in Learning with Multiple Representations. In J. L. Plass, R.
 Moreno, & R. Bruenken (Eds.), Cognitive Load: Theory & Application (pp. 229-252). New York:
 Cambridge University Press.

 Schnotz, W. & Horz, H. (2010). Technology and Learning - supports for skill learning: New Media, Learning
 from. In E. Baker, P. Peterson B. / McGaw, B. (Eds.) International Encyclopedia of Education. (3rd ed.).
 Oxford: Elsevier.

 Mark Ullrich. Educational Psychology, University of Frankfurt, Mertonstraße 17 60325 Frankfurt am
 Main, Germany. E-mail: M.Ullrich@psych.uni-frankfurt.de; Website: www.psychologie.uni-frankfurt.de/
 abteilungen_und_bereiche/pp/personen/horz/Mitglieder_der_Arbeitseinheit/index.html

 4^ Springer

This content downloaded from 141.14.167.87 on Wed, 09 Mar 2016 08:02:17 UTC
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


 420 N. McElvany et al.

 Current themes of research:

 Knowledge acquisition from texts and pictures. Learning with media. Test development.

 Most relevant publications:

 Schnotz, W., Horz, H., McElvany, N., Schroeder, S., Ullrich, M., Baumert, J., Hachfeld, A. & Richter, T.
 (2010). Das BITE-Projekt: Integrative Verarbeitung von Texten und Bildern in der Sekundarstufe I. In E.
 Klieme, D. Leutner & M. Kenk (Hrsg.), Kompetenzmodellierung. Zwischenbilanz des DFG-
 Schwerpunktprogramms und Perspektiven des Forschungsansatzes. Zeitschrift für Pädagogik, Beiheft
 56 (S. 143-153). Weinheim: Beltz.

 Schroeder, S., Richter, T., McElvany, N., Hachfeld, A., Baumert, J., Schnotz, W. et al. (2011). Teachers'
 beliefs, instructional behaviours and students' engagement in learning from texts with instructional
 pictures. Learning & Instruction, 21, 403-415.

 Ullrich, M., Schnotz, W., Horz, H., McElvany, N., Schroeder, S., Baumert, J. (in Druck). Kognitions-
 psychologische Aspekte der Bild-Text-Integration. Psychologische Rundschau.

 Ô Springer

This content downloaded from 141.14.167.87 on Wed, 09 Mar 2016 08:02:17 UTC
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp

	Contents
	p. [403]
	p. 404
	p. 405
	p. 406
	p. 407
	p. 408
	p. 409
	p. 410
	p. 411
	p. 412
	p. 413
	p. 414
	p. 415
	p. 416
	p. 417
	p. 418
	p. 419
	p. 420

	Issue Table of Contents
	European Journal of Psychology of Education, Vol. 27, No. 3 (September 2012) pp. 285-449
	Front Matter
	"Spanish as a foreign language" teachers' profiles: inclusive beliefs, teachers' perceptions of student outcomes in the TCLA program, burnout, and experience [pp. 285-298]
	Knowledge about word structure in beginning readers: what specific links are there with word reading and spelling? [pp. 299-317]
	Consistency in teachers' judgments [pp. 319-327]
	How do teachers perceive cheating students? Beliefs about cues to deception and detection accuracy in the educational field [pp. 329-350]
	Teacher's perceptions of their significance towards their students: the effects of cultural background, gender, and school role [pp. 351-367]
	A phenomenological reinterpretation of Horner's fear of success in terms of social class [pp. 369-388]
	School type differences in attainment of developmental goals in students with visual impairment and sighted peers [pp. 389-402]
	Cognitively demanding learning materials with texts and instructional pictures: teachers' diagnostic skills, pedagogical beliefs and motivation [pp. 403-420]
	The development of students' use of additive and proportional methods along primary and secondary school [pp. 421-438]
	The jigsaw technique and self-efficacy of vocational training students: a practice report [pp. 439-449]



