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Abstract 
This study explores the effect of integrating a Questioning Advance Organizer (QAO) into a web-based 
learning object on the basics of research and academic skills on perceived learning success, student attitudes 
and learning outcomes. Traditional Descriptive Advance Organizers (DAO), as originally developed by 
Ausubel (1960) present expository information before learning, in order for students to be able to 
meaningfully interpret and organize new incoming information. Questioning Advance Organizers (QAO) 
differ in that they present open-ended questions regarding the material to be learnt, in order to initiate deeper 
cognitive processing. 32 volunteer students from different disciplines were randomly assigned to one of two 
conditions, containing learning objects, which either presented QAOs or DAOs. The QAOs were comprised 
of questioning techniques intended to activate students pre-knowledge and problem solving skills. The DAOs 
were comprised of short descriptions of competencies that students are supposed to acquire in the following 
chapter. Results indicated no statistically significant differences between both groups, both in terms of 
perceived learning and actual learning. Students in both groups indicated a moderately high degree of 
satisfaction with the learning material. Given the results, this study does not provide evidence to support the 
use of QAOs within web based learning objects on research skills. 
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Theory 
An advance organizer is an instructional strategy that is supposed to support learners to organize their 
cognitive structure in advance of a learning unit. Ausubel introduced the idea of Advance Organizers in the 
early sixties and conducted various studies to prove their effectiveness. Within his subsumption theory of 
meaningful verbal learning and retention which he later called assimilation theory (Ausubel, Novak, & 
Hanesian, 1978), Ausubel argued that advance organizers serve as anchors that facilitate the understanding 
and retention of new learning content, „meaningful learning takes place if the learning task is related in a 
nonarbitrary and nonverbatim fashion to the learner’s existing structure of knowledge“ (Ausubel, 1968, p. 
126). For Ausubel cognitive structure means „a hierar- chically organized system of facts, concepts and 
generalizations“ (Ausubel & Robinson, 1969, p. 143). 
 



 

In the following years, many researchers published on advance organizers (e.g. Gurlitt, Dummel, Schuster, & 
Nückles, 2012; Mayer, 1979). On the one hand, there are single case studies (e.g. Hopper, 1992; Jia, 2007; 
Slock, Snyder, & Sharp, 1980), literature reviews (e.g. Barnes & Clawson, 1975; Mayer, 1979) and meta-
analysis focusing on face to face and classroom learning environments. There is also research on the effects 
of AOs in computer-assisted or -based instruction (e.g. Boon, Burke, Fore III, & Hagan-Burke, 2006; Boon, 
Fore III, & Ayres, 2005; Ritchie & Gimenez, 1995) and other blended learning environments, web-based and 
online or multimedial learning environments (e.g. Apitz, 2008; Chen, 2007; Cheon, Chung, Song, & Kim, 
2015; Lin et al., 2004; Liu, 2006; Roohani, Jafarpour, & Zarei, 2015). However, no clear evidence in favor of 
using advance organizers in either environments was found. Kenny refers to „a mild evidence to suggest that 
advance organizers and pictorial graphic organizers could be effective if incorporated in instruction based on 
CBI“ (Kenny, 1993, p. 13). 
Ausubel argues that AOs are particularly effective for declarative knowledge and reception learning contexts 
(Ausubel, 1968). A metaanalysis of Meyer (1977) supports this argument. However, there are good reasons 
to expect that using QAOs may be a better strategy for some contexts. It is predicted that learning objectives 
for a course on the basics of scientific work are to a large amount focused on training of procedural 
knowledge, problem solving capacities and metacognitive competencies, as this is a rather ill-structured 
problem domain. For these kinds of learning objectives, Ausubel’s theory may be complemented by other 
theoretical perspectives. Kenny (1993), Gurlitt et al. (2012), Osman und Hannafin (1994) and Lee et al. 
(2008) combine Ausubel’s theory with alternative ideas like Generative Learning Theory (Wittrock, 1992) in 
order to strengthen the learner’s individual cognitive construction processes and to introduce dynamic and 
generative elements by the procedure of activating previous knowledge (Tobias, 2010). They write that „the 
learner is not a passive recipient of information; rather, he or she is an active partici- pant in the learning 
process, working to construct meaningful understanding of information found in the environment“ (Lee, Lim, 
& Grabowski, 2008, p. 112). 

This makes it recommendable to use learning strategies and instructional elements that are designed in a way 
to contribute to an engaging, learner centered approach. Hence, it is argued that the use of questioning 
strategies combined with learner activating, participatory advance organizers may be more beneficial to 
learning than expository advance organizers. This approach takes into account that even pre-knowledge that 
is not directly connected to subject specific knowledge or that is more general like „conceptually relevant 
knowledge“ (Osman & Hannafin, 1994), can support learners to generate meaningful proto schemata that 
enhances the learning processes. „Meaning in one context provides a conceptual foundation that may prove 
useful in other contexts“ (Osman & Hannafin, 1994, p. 5). 

„Well-structured and enhanced advance organizers lead to focused comparisons which helped learners to 
generate more appropriate proto-schemata for the to-be learned text“ (Gurlitt et al., 2012, p. 366). Research 
has proven that simple activating learning strategies like underlining, making notes or posing adjunct 
questions (Lee et al., 2008, pp. 114–15) seem to be more effective than those that demand too much of the 
learner’s cognitive attention  (Kenny,  1995, pp. 292–293; Lim, 2008; Taricani,  2007). Hence, the strategy of 
„questioning“ (Dillon, 1982, 1984, 2004) which includes question prompts, pre-questions, orienting 
questions, initial questions, advance questions or adjuct questions (Byun, Lee, & Cerreto, 2014; Callender & 
McDaniel, 2007; Ge & Land, 2004; Hamaker, 1986; Hamilton, 1985; Han, Crooks, & Xie, 2005; Niemczyk 
& Savenye, 2010) seems to be an appropriate strategy to both activate conceptually relevant knowledge and 
address higher- order cognitive learning processes and metacognitive competencies (Andre & Thieman, 
1988; Felker & Dapra, 1975; Hamaker, 1986; Hannafin  & Hughes, 1986; Osman & Hannafin, 1994; 
Sagerman & Mayer, 1987; Thalheimer, 2003; Watts & Anderson, 1971). Hence, Osman und Hannafin (1994, 
S. 5) argue that advance (orienting) questioning is an appropriate method to support metacognitive processes 
and engagement of learners (Osman & Hannafin, 1994, S. 5): „The questions presumably helped to 
instantiate schemata emphasizing conceptual versus declarative knowledge, providing a rich supporting 
context for comprehending the concepts and rules presented during the lesson“ (Osman & Hannafin, 1994, S. 
12). 

Apart from the studies of Osman and Hannafin there are only a few studies that consider strategies that 
purposefully conjunct questioning and advance organizers - usually called QAOs (Herron, York, Cole, & 



 

Linden, 1998; Lin et al., 2005; Lin, Dwyer, & Swain, 2006). For example Lin (2006) and Lin et al. (2006) 
used a computer based animation of the circulation of the blood within a learning experiment with 141 people 
taking part in order to analyse how the use of a descriptive advance organizer and a questioning advance 
organizer has an effect on „facilitating achievement of higher order learning outcome“ (Lin et al., 2006, S. 
157). However, the study did not show significant differences between both groups. In contrary, Lin and 
Chen (2006) found significantly better learning out- comes in an instruction directed to English as a foreign 
language (EFL) students. Learners were treated with a questioning advance organizer: „The results showed 
that the questioning advance organizer is the most effective cognitive strategy to enhance EFL learners’ 
comprehension of the content-based lesson. No significant difference was found between animation alone 
and animation embedded with DAOs with regard to students’ achievement“ (Lin & Chen, 2006). Roohani et 
al. (2015) present another positive result considering the use of QAOs compared to descriptive ones („Short 
statement organizer“). Their study shows that QAOs have an effect on reading comprehension of EFL-
students in a multimedia enhanced lesson. The authors argue that QAOs have a positive impact because 
„questioning strategies can be employed, to make learners participate in deeper cognitive information 
processing and, consequently, expand their learning and deepen understanding“ (Roohani u. a., 2015, S. 56). 
The results of Roohani et al (2015) are in line with those presented by Rezaie and Hessini (2005) who 
compare the effects of interrogative vs. descriptive AOs. They found a positive result in favor of the 
interrogative version and hence argue for the effectiveness of discovery learning: “The result confirms the 
cognitive notion that an advance organizer that engages students in active discovery learning will 
significantly improve comprehension over didactic exposition” (Rezaie & Hosseini, 2005, p. 7). The reported 
empirical results suggest that using QAOs within an approach of guided learning may be superior to 
declarative advance organizers, especially for learning materials relating to ill-structured problem domains 
and procedural knowledge. 

Research questions and hypotheses 

Considering the theoretical considerations and empirical results described in the above paragraphs the main 
research question is: “Do learners who are exposed to a QAO have better learning outcomes regarding the 
subsequent learning materials than those who are exposed to a DAO?”  

Additionally, in an explorative way, this study considers the Padlet tool with respect to cognitive load, 
perceived functionality and perceived usability of advance organizers (Collazo, Elen, & Clarebout, 2012). 

 
Experiment and Instruments 

An experimental design has been chosen to test the hypotheses that QAOs are more effective than DAOs in a 
course on basics of scientific work. During a five-week experimental period, two groups of students studied 
this subject in a web-based, self-paced course. The students were recruited via different channels: short 
advertising texts were published on informal learning platforms like online student cafés or various private 
social networks, and general requests have been sent by university teacher directed to their students. In order 
to address the users, a homepage was created with a short information text about the procedure of the 
experiment and the learning object, and contained a link that randomly redirected all users via a java script 
code to one of the two learning objects.  

The learning object is technically realized through an open source mediawiki syntax (Wittke, 2013). It 
consists of websites that are connected through internal hyperlinks to each other. The learning object holds a 
table of contents, index, glossary, bibliography and a navigation menu. The text in the learning object is 
enhanced with interactive material, such as video resources, web links and different learning tasks. Combined 
with a virtual learning environment (Moodle) the learning object is normally part of a 2-month course on 
research skills offered by a higher education provider. For the experiment, a shortened version of the original 
learning object is provided as an self-paced web resource. The QAO has been realized with Padlet, a web 
based pin board tool that allows users to share, present, contribute and comment content.  

Both the control and treatment group were directed to a nearly identical online learning object. The only 



 

difference was that the learning object for the control group included a DAO whilst the learning object for the 
treatment group included a QAO. In QAO treatment, learners had the opportunity to contribute by answering 
the open-ended questions. All users were able to see and engage with the contributions of others. In contrary, 
the DAOs did not have this option, as there was only exposition of information.  
After studying the learning objects, students were asked to fill in an online questionnaire. The experiment 
measured learning outcomes in two ways: self estimated (subjective) learning outcomes, and measured 
(objective) learning outcomes. In the first case students were asked to self assess the amount they learned after 
having studied the learning object. In the second case students were asked to answer multiple-choice-questions 
and complete learning tasks. In both cases the items to measure learning outcomes were conceptualized in line 
with prior defined learning objects. Learners were expected to achieved when having studying the learning 
object. Further, apart from assessing perceived pre-knowledge on research and academic skills and general 
characteristics, students were asked if they think Padlet is a useful tool for learning and if they believe that the 
use of advance organizers is supportive for learning. Additionally, learners were asked to answer a few item 
concerning cognitive load.  

The advance organizers were conceptualized according to Ausubel’s (1960, 1963) Theory of Meaningful 
Learning and thus are supposed to serve as cognitive bridges that facilitate learning. The Advance Organizers 
do this through offering a more abstract, simplified cognitive scaffold in order that students understand the 
subsequent material to be learnt. However, DAOs and QAOs differed in realizing this effect. The DAOs were 
conceptualized as frameworks where coherent learning outcomes were listed. On the first page all learning 
outcomes were listed. On each new page, the appropriate learning outcome appeared in form of a small 
advance organizer (s. image 2). In contrast, the QAOs compiled questions that led learners consider future 
learning content and reflect on their individual approaches to it. Learners were also enabled to write down an 
answer to the posed question that was visible for other learners. 

 

 
Image 1. QAO integrated as the beginning of the learning object 
 

 
 

Results 
 
At the end of the experiment, all data were collected and analyzed with IBM SPSS. First the internal 
consistency of the instruments was assessed. All scales show good reliability, as measured by 
Cronbach’s Alpha (s. Table 1). 
 
 



 

Table 1. Scales, Number of items and Cronbach’  
 

Scale Number of Items Cronbach’s Alpha 

Scale to assess perceived Cognitive Load caused by the 
learning object 

3 Items (one reverse 
coded) 

0,79 

Scale to assess usability of the Padlet tool 4 Items 0,91 

Scale to assess dialogue principles of Padlet 6 Items 0,86 

Scale to assess subjective learning outcomes (success 
and satisfaction) 

6 Items (one reverse 
coded ) 

0,78 

Scale to assess subjective learning outcomes (learning 
objectives supposedly achieved) 

4 Items 0,86 

Scale to assess perceived effectiveness of Padlet 8 Items 0,91 

Scale with all items assessing subjective learning 
outcomes (success and satisfaction, learning objectives 
supposedly achieved) 

10 Items (one reverse 
coded) 

0,85 

 
32 people answered the questionnaire completely. All had completed al least their bachelor’ degree or a 
vocational training. 23 out of 27 (84%) said that they already had prior experience with computer supported 
and online learning. 

The main research question was answered with non-parametric procedures, as normality is not expected in 
this rather small sample. To reduce the risk that extreme values may distort the results, Mann-Whitney U-
Test was used. 

 
Table 2: Descriptive statistics for group variable and different characteristics of learning outcomes. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Subjective learning success 
Sample Group Statistics Standard Error 
DAO-Group Mean 4,04 ,094 
 Median 4,08  
 Varianz ,17  
 Standard Deviation ,41  
QAO- Group Mean 4,11 ,18 
 Median 4,25  
 Variance ,41  
 Standard Deviation ,64 

 

Objective learning success 
Sample Group Statistics Standard Error 
DAO- Group Mean 4,34 ,088 
 Median 4,50  
 Variance ,15  
 Standard Deviation ,38  
QAO- Group Mean 4,23 ,19 
 Median 4,50  
 Variance ,49  
 Standard Deviation ,70  



 

Table 3: Mann-Whitney-U-Test (Ranks) for Group variable and different characteristics of learning 
outcomes (because of missing values, N may not add up to total N) 
 

Control-/ Treatment 
 group N Mean Rank Sum of  Ranks 

Usability (arithmetic mean) DAO-group 18 15,53 279,50 
 QAO-group 13 16,65 216,50 

Dialogue principles DAO-group 18 15,17 273,00 
 QAO-group 13 17,15 223,00 

Cognitive Load (arithmetic mean) DAO-group 17 15,76 268,00 
 QAO-group 13 15,15 197,00 

Effectiveness of Padlet DAO-group 18 16,56 298,00 
 QAO-group 13 15,23 198,00 

Learning outcomes (subjective) DAO-group 19 14,16 269,00 
 QAO-group 13 19,92 259,00 

Learning outcomes (objective) DAO-group 19 16,39 311,50 
 QAO-group 13 16,65 216,50 

 
Descriptives show that the subjective learning outcomes were higher in the group that used QAOs in their 
learning object (Table 3, 4). However, this finding was not significant (U(19,13)=79,000, z= -1,71, p=0,087). 
In regards to objective learning outcomes, there is no difference between both groups U(19,13)=121,5, z=-
0,077, p=0,938) (Table 3, 4). 
 
Table 4: Mann-Whitney U-Test (Statistics) for group variable and different characteristics of learning 
outcomes. 

 
 

 Usability 

 
Dialogue 
principles 

 
Cognitive 

Load 

 
Effectiveness 

of Padlet 

Learning 
outcomes 

(subjective) 

Learning 
outcomes 

(objective) 

Mann-Whitney-U  108,500 102,000 106,000 107,000 79,000 121,500 

Wilcoxon-W  279,500 273,000 197,000 198,000 269,000 311,500 

Z  -,344 -,603 -,190 -,402 -1,710 -,077 

Asympt.Sign. ,731 ,546 ,849 ,688 ,087 ,938 

 

It can be concluded that the QAO-group held only a slightly higher arithmetic mean than the DAO-group 
(QAO: M=4,11, DAO: M=4,04). However, their medium order statistics is higher (DAO: midpoint of 
ranking=14,16, QAO: midpoint of ranking=19,92, Mann-Whitney-Test), although not significant. It is 
supposed that in a bigger sample there might have been a significant finding in favor of subjective 
learning outcomes using QAOs. This is also suggested by a resulted statistical power of only 0,37, as 
estimated via G*Power Post hoc Analysis (Faul, Erdfelder, Lang, & Buchner, 2007; Rasch, Friese, 
Hofmann, & Naumann, 2014). In order to achieve power of 0,80 or more, the G*Power A priori-Analysis 
suggests at least a sample of 106 users (53 per group). 

 

 

 



 

8 Discussion 
The theory considered in this study suggested that when learning in an ill-structured domain with 
procedural knowledge, QAOs should more effective in regard to learning outcomes than the application 
of DAOs. It was argued that this is the case even though there is broad and contradictory research on 
Advance Organizer and their preconditions and effects (Barnes & Clawson, 1975; Lawton & Wanska, 
1977; Mayer, 1979). In addition, the idea of guided discovery learning is discussed ambivalently 
(Hmelo-Silver, Duncan, & Chinn, 2007; Kirschner, Sweller, & Clark, 2006; Schmidt, Loyens, Van Gog, 
& Paas, 2007). However, it was supposed that by giving learners the chance to participate immediately in 
advance organizers and activate them by posing relevant questions, learners would be supported in 
activating pre-knowledge and developing metacognitive thinking skills that are helpful for learning tasks 
that are connected to procedural knowledge. 

However, this experiment did not support this notion. Under the given conditions the use of QAOs did not 
prove more effective in terms of learning outcomes than did the use of DAOs. It is possible that neither 
QAOs nor DAOs have an effect on learning outcomes or that both have an equal effect. Due to this uncertain 
interpretation of findings, future research might introduce a control group that receives no Advance 
Organizer.  

In addition, the results of the experiment may be limited due to the facultative nature of the learning setting. 
Because of this, there may have been little incentive to carefully study and consider the QAOs. In future 
experiments, this aspect should be controlled, for example by checking the time spent studying the QAO’s.  

All in all, these results do not mean that strategies that purposefully integrating problem solving approaches 
or learner generation in advance of a learning units are less effective than approaches with a more 
instructional guidance. Accordingly, QAOs may still be an effective alternative to DAOs. This is particularly 
true as costs to realize (questioning) advance organizers are low.  
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