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This chapter is submitted as: 

De Kock, W. D. & Harskamp, E. G. (2016). Does instructional support for different 

episodes of word problem solving result in different effects on primary school 

students’ problem solutions? An exploratory study.  
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In primary schools students not only learn basic mathematics but also to apply 

their knowledge in solving word problems. A word problem describes a problem 

situation in a daily context. The students need to analyse the problem, and solve it 

with the mathematical knowledge they possess. Schoenfeld (1992) describes 

problemsolving episodes that can help students to solve problems successfully. 

There are computer programmes for word problem solving that take the episodes 

as a framework for instructional support to teach students how to solve word 

problems (for an overview see De Kock & Harskamp, 2014).  

In the programmes students are first offered clues and hints to closely read 

and analyse a problem (episode read/analyse). Then, they can take hints to explore 

the mathematical knowledge required for solving the problem (episode explore). 

Next the students are offered help in constructing a solution plan (episode plan). 

Finally, they can compare their solution to a model answer (episode verify). The 

computer programmes provide the hints to help students use the episodes 

successfully.  

However, students seem reluctant to use the hints even if they do not know 

houw to proceed with a problem, because hints take extra time and effort to 

process. But if the students use hints, they consult the hints for all episodes (Baker 

et al., 2008; De Kock & Harskamp, 2014; Aleven, Roll, McLaren, & Koedinger, 

2016). If the number of hints could be reduced to those episodes that cause 

students most problems, then it would be easier to convince students to use a small 

number of hints. Several researchers have pointed out that especially the first 

episodes of problem solving (read/analyse) and (explore) are crucial for solving 

word problems (Moran, Swanson, Gerber, & Fung, 2014; Swanson, Orosco, & 

Lussier, 2014). In order to understand the problem situation, students first have to 

read the written text of the word problem and analyse the problem situation. To do 

this, reading comprehension is important (VileniusTouhimaa, Aunola, & Nurmi, 

2008). If reading and analyzing the problem situation is indeed a main difficulty 

for many students, then instructional support for this episode will be most effective 

to help students in solving problems.  
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However, other researchers (Dufresne, Gerace, & Leonard, 1997; Van 

Heuvelen, 1991; Larkin & Simon, 1987) stressed that exploring the mathematics 

knowledge necessary to solve a problem is a great obstacle for students. They state 

that it is not so much the skill of analysing the problem situation, but the skill of 

connecting the problem situation to the mathematical relationships involved in the 

problem that is often lacking. If this is true, then instructional support for the 

episode explore will be very effective for problem solving. 

However, in order to explore a problem effectively the student needs to 

have a correct mental representation of the problem. Hence, hints for the episode 

explore also entail information about the problem situation. The information in an 

explore hints more or less include the information in an read/analye hint. 

Therefore, we assume that for the construction of a solution plan by a student the 

hints for the episode explore should be more effective than the hints for the episode 

read and analyse. 

If the hints are just as effective, there is reason to consider to leave out 

hints for the episode explore, as students could make a solution plan without the 

extra informati9on in the explore hint about the mathematical relationships in a 

problem. Comparing the effect of explore hints versus the effect of read/analyse 

hints might provide evidence for the design of word problem solving programmes. 

 





As already mentioned, Schoenfeld (1992) states that the first problem

solving step is to read and understand the problem text. Students need to create a 

mental model or mental representation of the problem with relevant numbers and 

words from the text. When they have created a complete model they can imagine 

what the situation is about (Lesh & Doerr, 2000; Thevenot, Devidal, Barrouillet, & 

Fayol, 2007). It is often observed that students make reading errors because they 

read the text only superficially. In their study, Hegarty, Mayer and Monk (1995) 

performed an analysis of the different reading errors made by both successful and 

unsuccessful problem solvers. They found that unsuccessful problem solvers had 

more difficulties in understanding the word problems because they were more 

 

 

focussed on the numbers than on the textual content. In solving word problems it 

is, however, crucial to determine correctly which words are meaningful and which 

are not.  

Verschaffel, Greer, and De Corte (2000) found that many teachers believe 

that most errors made in solving word problems ensue from superficial reading. 

Identifying the key information and eliminating irrelevant additional information 

by rereading and underlining the words and numbers in the text is regarded by 

them as effective strategies for constructing a correct representation. A “key word” 

strategy teaches students that key words may indicate which operation has to be 

executed. For example, students can be taught that the words ‘more’ and 

‘altogether’ indicate the addition operation and that ‘left’ indicates subtraction. 

Similarly, the word ‘times’ mostly requires multiplication, and ‘among’ generally 

indicates the need to divide. However, Parmar, Cawley and Frazita (1996) argued 

on the basis of their research that the key word strategy bears the risk of superficial 

reading and that it undermines students’ deepstructure analysis of the 

interrelationships between the words and the context of the problem situation.  

Another strategy to improve reading and analysing a problem is 

underlining the most important words and numbers. This is probably a more 

effective way to help students read closely and analyse the problem situation 

properly (Fuchs et al., 2009; Jitendra, Dupuis, et al., 2013; Pfannenstiel, Bryant, 

Bryant, & Porterfield, 2015; Stellingwerf & Van Lieshout, 1999; Swanson, Orosco, & 

Lussier, 2014).  

A third and beneficial strategy is having the students restate the problem in 

their own words. This approach will help them in actively processing the important 

and relevant numerical information in the problem (Montague, Enders, & Dietz, 

2011; Moran, Swanson, Gerber, & Fung, 2014; Passolunghi, Mazocchi, & Fiorillo, 

2005).  

In summary, offering students strategies such as underlining the main 

parts in the word problem or restating the problem in one’s own words may both be 

effective ways of supporting them in reading and analysing the problem’s content. 
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During exploration of a problem, students refine their mental model of the 

word problem and recognize which mathematical relations are involved in the 

problem situation (Hegarty, Mayer, & Monk, 1995; Mayer & Hegarty, 1996). 

Recognizing the number operations involved in a problem goes one step further 

than having a mental model of key words and number (as created in the episode 

read and analyse). However, if students stay focussed on the visual appearance of 

the objects and/or persons in the problem, the mathematical relationships are less 

likely to be properly conceptualised. Therefore, students need to learn how to make 

a schema that encompasses the relevant numbers and events in a problem but also 

the number operations that are involved (Hegarty & Kozhevnikov, 1999; Van 

Garderen, 2006; Van Garderen & Montague, 2003). 

Many researchers have tried to improve students’ skills in solving word 

problems by training them in the use of schema that fit the specific types of number 

operations, such as addition and subtraction or multiplication and division. In 

these studies, the students were trained to read, analyse and explore word problem 

items through the lens of predefined problem types with the aid of a standard 

schema for each type. Especially for students with learning difficulties, this training 

proved to be effective (Fuchs et al., 2009; Fuchs et al., 2010a; Fuchs et al., 2010b; 

Jitendra, Dupuis, et al., 2013; Jitendra, et al. 2007; Jitendra, Rodriguez, et al., 2013 

or Xin, Jitendra, & DeatlineBuchman, 2005).  

A different and more flexible strategy is to teach students to make their 

own schema of the word problems they have to solve. An advantage of this 

approach is that it teaches students how to deal successfully with types of problems 

other than those trained. Studies by Zahner and Corter (2010); Edens and Potter 

(2008); Uesaka, Manalo and Ichikawa (2007); Van Garderen and Montague 

(2003); Van Garderen, Scheuermann and Jackson (2013) show that training 

students in making their own schema can be effective as long as they do not make 

pictorial sketches, but restrict their drawings to schemas that depict the 

relationships between the numbers and the key words.  

 

 

De Kock and Harskamp (2014), Jacobse and Harskamp (2009) used a 

computer programme which integrated these two views on the training of 

schematising problems. First, the programme provided a halffinished schema of a 

problem. Then, the students had to determine which of the keywords, numbers and 

relationships had to be added to the schema. Next, they could use this schema to 

solve a problem. Many different types of word problems were introduced in this 

manner and students improved their problem solving skills. Having students 

complete halffinished schema can make them understand a problem and 

recognize its the number relationships (Low & Over, 1989, 1990; Powell, 2011; 

Corter & Zahner, 2007).  

In summary, the use of the episode ‘explore’ during word problem solving 

can be supported by providing students with a halffinished schema depicting some 

of the key words and numbers in a problem and asking the student to fill in the 

schema and also add the number operations. This instructional support can help 

students gain more insight into how to create schemas for different types of word 

problems.  

 



In the current study, we want to find out if the effect of instructional 

support for the problem solving episode explore differs from the effect of support 

for the episode read/analyse. Do students specifically need help with reading and 

analysing the problem situation or especially in finding out what the mathematical 

relationships are? Until now, as yet no research that we know of has been 

conducted which investigates this question. Knowledge of this issue could help to 

improve word problem solviong computer programmes. But, also teachers might 

profit from the information. Hegarty, Mayer and Monk (1995), and Mayer and 

Hegarty (1996) started from the assumption that all problemsolving episodes may 

need support. But, they found out that apart from having difficulty in 

understanding a complex word problem, students often lack the ability to make the 

connection between their correct analysis of a problem and the mathematical 

knowledge needed to formulate a solution plan. Even though the students had this 

knowledge, they often did not recognize when it was needed. This result would 
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implicate that support in exploring the number operations in a problem will be 

more effective than support in reading and analysing a problem. The more so, 

because hints for the episode explore also entail information about the episode 

read/ analye (paragraph 5.1).   

The research question is therefore as follows: ‘Is the effect of instructional 

support for the problem solving episode explore more effective for students 

problem solving plans than support for the episode read/analyse ?’  

 



 

The method of this study was to compare the quality of the word problem solution 

plans of three groups: 1) one which used hints during the read/analyse episode, 2) 

one which used hints during the explore episode, 3) a control group which was 

offered placebo hints. 

 



 Prior to the intervention, a problemsolving test was administered. Grade 5 

students were asked to solve six word problems. Based on the outcomes of this test, 

they were matched in classes. Then, they were randomly assigned to the three 

conditions and the project began. First, however, the procedure was clarified to the 

students and they were trained in using the hints. The students were offered two 

dummy word problems, each with a hint according to their research condition. 

After studying the hint, they were asked to write down their solution plan on the 

basis of the hint information. The experiment took place immediately after this pre

training.  

During an individual interview, the students were offered six problems by a 

research assistant. The student was asked to read the text of the problem once and 

explain how he/she would solve it. Then, the student was given a hint, after which 

he/she was again asked how to solve the problem. The three research groups were 

given different hints: the control group placebo hints, the read/analyse group hints 

for the read/analyse episode and the explore group hints for the explore episode. 

The hints are described in the Materials paragraph. Both verbalised solution plans 

 

 

(before and after the hints) were audiorecorded and scored by the researcher 

assistant immediately after each interview. No posttest was administered after the 

intervention, since there were six word problems offered in one short session which 

students could solve.   

 



 The experiment was executed in 5 grade five classes (11 to 12 years old 

students) of three different schools in the North of the Netherlands. Within class, 

the students were each assigned to one of the three conditions. In total, 57 students 

participated of which 19 were assigned to the Control condition, 19 to the 

read/analyse condition, and 19 to the explore condition. The Control condition 

included 14 girls and 5 boys, the read/analyse condition 12 girls and 7 boys, and the 

explore condition 12 girls and 7 boys.  

 





 The aim of this test was to match the students and assign them randomly to 

the three conditions. It consisted of 20 novel word problems. The problems were 

similar to those in the Dutch standardised mathematics tests used by most 

elementary schools (CITO, 2002). The students had to finish this paper and pencil 

test in 30 minutes. For each word problem which was solved correctly, a score of 1 

was awarded, while in total the students could obtain a score of 20. The reliability 

of the problemsolving test was sufficient with a Cronbach’s α of .66.  

 



A computer programme was used to present six word problems plus hints. 

There were three versions of the programme. One version for the support with the 

episode read/analyse, one for the support with the episode explore and also a 

version for the placebo support. 

An example of a word problem used in the intervention: In the morning, 

Bram does a running workout in the park. From his home to the park it is 2.1 
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kilometres by bike. In the park, he runs 3 laps of 4.8 kilometres. After his work

out he rides home. How many kilometres has he covered in total?  

The programme versions were used in an individual setting. A research 

assistant asked a student to start the programme, choose a problem and explain 

how he or she would solve the problem. Then the student received a hint and 

thereafter the student was asked to solve the problem again .  

In the control version of the programme, there was a placebo hint. The hint 

consisted of two pictures and the student was told to choose the picture that was 

related to the problem (see Figure 5.1). This picture merely depicted part of the 

problem. The placebo hint held no information to help improve the student’s 

understanding of the problem. The control version was added to the research 

design in order to create a baseline for the effect of the hints (Harskamp & Ding, 

2006). 

 

 
Figure 5.1. Sample of a hint in the control condition. 
 

In the read and analyse version of the programme, a hint was offered with 

the purpose to help students in forming a correct idea about the problem situation 

and the numbers and key words involved (see Theoretical background above). In 

order to stimulate the process of reading, in the hint relevant information in the 

text was underlined. This approach was used in accordance with the suggestions of 

Pfannenstiel et al. (2015) and Swanson, Orosco and Lussier (2014). The underlined 

information was about both the text and the numbers in the problem (see Figure 

5.2). The example shows a text where one important part is not underlined (2.1 

kilometres). In the hint the student is asked to find the part. In this way, the 

student is stimulated to read and analyse the problem closely and build a model of 

 

 

the item in his/her mind. We argued that if the hint succeeded in enhancing the 

student’s understanding of the problem situation, the student would have less 

difficulty in retrieving the mathematical knowledge required for solving the 

problem and planning a correct solution.  

 

 
Figure 5.2. Sample of a hint in the read/analyse condition. 

 

In the explore version of the programme a schematic representation of the 

problem situation was given, including the relevant numbers and keywords. But, 

there were also hints on the number operations to be used. So, most of the 

information of the episode read/analyse was provided and on top of that 

information of the number operations was added (words and arrows in Figure 5.3). 

The students had to think about this representation and relate it to the text they 

had just read. Next, the students were requested to explain in their own words what 

was shown in the schema (see Figure 5.3). 

 

 
Figure 5.3. Sample of a hint in the explore condition. 
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kilometres by bike. In the park, he runs 3 laps of 4.8 kilometres. After his work

out he rides home. How many kilometres has he covered in total?  
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consisted of two pictures and the student was told to choose the picture that was 

related to the problem (see Figure 5.1). This picture merely depicted part of the 

problem. The placebo hint held no information to help improve the student’s 

understanding of the problem. The control version was added to the research 

design in order to create a baseline for the effect of the hints (Harskamp & Ding, 

2006). 
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This hint was meant to stimulate the students’ mental representation of the 

mathematical relationships in the problem (Hegarty & Kozhevnikov, 1999; Van 

Garderen, 2006; Van Garderen & Montague, 2003). We argued that if the hint 

succeeded in enhancing the students’ understanding of both the problem situation 

and its implications for the number operations involved, the students’ ability to 

solve the problem item would be improved. 

 

 

To establish the students’ solutions to the problems, they were asked to 

verbalise their thoughts aloud. To ensure an equal procedure for all students a 

protocol was used. Two circumstances are important in thinkaloud studies 

(Ginsburg, 1983). The first one is that the word problem is complex enough to 

require an elaborate analysis. Simple word problems, which do not require much 

scrutiny, are less suitable for evoking students’ verbal responses. So, in our 

experiment quite complex word problems (two or three step problems) were used 

to meet this condition. The second condition is a minimal interference of the 

researcher when the students express their thoughts (Ericsson & Simon, 1993). 

Here an approach was chosen in which the students were asked open questions in 

an individual setting. When the students answered these questions, there was no 

interference by the researcher. 

There were the same six word problems in each version of the programme. 

They were presented in a fixed sequence. The procedure for the research is 

described in Table 5.1. After the student took a word problem, he/ she read it aloud 

and explained to the research assistant how it could be solved. This is the student’s 

first solution plan. Next, the student was asked to press an arrow key, after which a 

hint appeared on the screen during a fixed duration of time. The student responded 

to the question in the hint. After the hint disappeared, the research assistant again 

asked the student to explain how the problem could be solved. This is the second 

solution plan. After 10 seconds rest the student took the next problem.   

The solution plans of each of the six word problems presented to the 

students were scored both before and after the hints were offered. After the session 

with the student, the researcher compared the solution plans to model answers 

 

 

made in advance. Correct answers had to contain all elements presented in the 

model answers. A score of 2 was given if the student’s answer was fully correct. For 

instance, in the case of the sample problem, 2 points were rewarded if the student 

explained that the total distance from home to the park was 2.1 kilometres, that 

there were 3 laps of 4.8 kilometres each, and that the way back from the park to 

home was also 2.1 kilometres.  

 

Table 5.1 

Procedure of the intervention in the four conditions 

  
 
Aks the student to read 
aloud the word problem  
 

 
Reads the word problem aloud 

 

Asks the student to explain 
how he or she would solve 
the problem 
 

Explains how the word problem can be 
solved or says that he/she does not know 
how to solve it 
 

1 min* 
 

Asks the student to click 
on the right arrow key to 
go to the hint 
 

Presses the right arrow key on the keyboard 
and watches the hint 

 

The hint is presented**          Looks carefully at the hint and executes the 
assignment 
 

 

Asks the student to explain 
step by step how he or she 
would solve the problem 
now 
 

Explains how the word problem can be 
solved or says that he/she does not know 
how to do it 
 

 
1 min* 

Asks the student to click 
on the right arrow key to 
go to a new problem 
 

Presses the right arrow key on the keyboard 
 

 

*If students fell silent for more than 10 seconds they were encouraged to proceed 
by the request ‘please continue’.  
** A human voice in the programme tells the student what to do with the hint 

  

A score of 1 was given if the solution plan was only partly correct, so if it 

lacked an element or if a part of it was wrong. Only one point was given, for 

example, to a solution plan which included the distance of 2.1 kilometres from 
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example, to a solution plan which included the distance of 2.1 kilometres from 
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home to the park and the three laps of 4.8 kilometres, but which left out the 

distance of 2.1 kilometres from the park back home.  

For no solution plan or a completely incorrect one, a score of 0 was 

recorded. In this case the student’s plan contained more than one incorrect 

element. To give an example, an explanation in which only the distance of 2.1 

kilometres from home to the park was mentioned together with the distance of one 

lap of 4.8 kilometres, while the other two laps and the distance from the park to 

home were left out.      

The students obtained two scores for the planning of a word problem, 

before and after the hint. In order to calculate the reliability of this instrument, the 

scores of the solution plans after a hint were used. With a Cronbach’s α of .74., the 

reliability of this approach was sufficient. 

 






As a check on randomisation, the averages of the problemsolving test in all 

conditions were compared: the control condition (M = 12.89, SD = 2.89), the 

read/analyse condition (M = 12.26, SD = 3.26) and the explore condition (M = 

12.32, SD = 3.15). Since the students were matched and randomly assigned, there 

were no significant differences among the conditions (F(2,54) = .243, p = .786). It 

could therefore be established that the three groups were comparable with regard 

to the problemsolving skills of the students. 

 

  

The scores on the solution plans before the hints were totalled, as were 

those after the hints. A total score of 12 meant that all six problems had been 

verbalised correctly, and a score of 0 that all six problems had been verbalised 

incorrectly. Table 5.2 presents the average scores on the solution plans in all three 

conditions before and after the hints. 

Before the hints were provided, no differences were expected among the 

problem solution scores in the three conditions. Table 5.2 shows that the average 

scores in the three conditions varied between 7.21 and 7.79 out of 12 points. 

 

 

Although there seems to be a small difference in prehint scores among the 

conditions, it is not statistically significant (F(2,54) = .515, p = .600). This 

difference was, however, taken into account in the comparison of the scores among 

the three groups after the hints. 

 

Table 5.2 

Means and standard deviations in the three conditions for the verbalised solution  
plans of the six word problems (scale 0 – 12) 

 Prohints 

solutions 

 Posthints 

solutions 

 Posthints 

solutions 

 (012)  (012)  (012)* 

Condition M SD  M SD  M SD 

Control  7.79 1.62  7.95 1.51  7.37 0.98 

Read/analyze  7.26 2.02  8.00 2.22  8.01 0.97 

Explore 7.21 2.15  8.16 2.71  8.15 0.96 

*= corrected for covariate prehint solutions 

 

The last row in table 5.2 shows the posthint scores within the three 

conditions after correcting for the pretest score differences among the conditions. 

The results indicate that after the hints, differences started to occur among the 

three conditions. An analysis of covariance with the students’ prehint scores as 

covariate and the three conditions as independent factor shows that there was a 

significant condition effect on the progress of correct verbal explanations after the 

hints (F(2,53) = 3.750, p = .030). There was no interaction effect of Condition x 

Pretest (F(2,51) = 1.677, p = .197). This result indicates that within each condition, 

students with lower and higher than average prehint scores profited just as much 

from the hints as the other students. In addition, post hoc comparisons were made 

of the scores’ differences among the conditions, in which Cohen’s d was used as a 

measure of effect size. According to Cohen an effect size (d) of 0  .19 is irrelevant, 

0.20 to 0.49 is small, one of .50 to.79 moderate, and one of .80 or more large 

(Cohen, 1988).  
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Our comparisons revealed that the students’ solution plans in the control 

condition showed less improvement compared to the solution plans in the 

read/analyse condition (p = .042, d = .68), and the explore condition (p = .016, d = 

.84). However, no relevant difference in solution plans was found between the 

students in the read/analyse condition and those in the explore condition (p = 

.609, d = .17). In sum, the results suggested that the two types of hints had a 

positive effect on the quality of students’ solution plans. However, supporting 

students with explorehints is not more effective than supporting them with 

read/analysehints. Both types of hints are beneficial for students’ solution plans.  

 







Previous research has shown that computer programmes with hints for all 

of Schoenfeld’s episodes (read/analyse, explore, plan, implement and verify) could 

be beneficial for word problemsolving of elementary school students (De Kock & 

Harskamp, 2014; Jacobse & Harskamp, 2009; Teong, 2003). But, research has 

shown that students still give incorrect answers to problems without soliciting hints 

or by making incorrect use of the hints (Baker et al., 2008; De Kock & Harskamp, 

2014; Aleven, Roll, McLaren, & Koedinger, 2016). Probably students find hints 

time consuming and not easy to process next to the problem at hand.  

In this study, we tested if hints could be reduced to only those episodes 

students often have trouble with. There was reason to believe that the episodes at 

the beginning of the problem solving process, read/analyse and explore, would be 

obstacles to students. Especially the episode explore (finding the mathematical 

relationships in a problem) would be difficult for students to accomplish (Cooper & 

Harries, 2005; Verschaffel et al., 1999). In our research, all students in the hints 

conditions as well as the placebo condition were questioned by a research assistant 

about the information presented in the hints; they were all equally encouraged to 

think about the content of the hints. So, it seems that the hints in the two 

experimental conditions indeed improved the solution plans of the students more 

than the placebo hints. After establishing this finding, we looked more closely into 

 

 

the results of the two experimental conditions. We found no difference in effect 

between hints for the episode explore or the episode read/analyse. The extra 

information in the explore hints about the mathematical relationships in a depicted 

problem situation did not help students more than the suggestions in the 

read/analyse hints to select the key words and key numbers in the problem text. 

This could imply that the active processing of the relevant information in 

the problem text (read/ analyse hints) is not only beneficial for the mental 

representation of the problem situation but also for exploring the relevant number 

relationships in a problem (Hegarty, Mayer & Monk, 1995). Perhaps the added 

value of helping students to visualize a problem situation with signs to indicate the 

relations among the numbers in a problem is less effective for finding solutions 

than we previously thought on the basis of earlier research (Hegarty & 

Kozhevnikov, 1999; Van Garderen, 2006; Powell, 2011).  

The results seem to indicate that a read/analyse hint could be just as 

effective as an explore hint to help students understand a problem situation and its 

mathematical relationships. This outcome would imply that in 

computerprogrammes for word problem solving one could suffice with 

read/analyse hints and leave out hints for the espiode explore. The read/ analyse 

hints only inform and question students about the problem situation, but the hints 

also seem to effect students insight in the mathematical relationships in a problem 

(just as the explore hints aim to do). It seems that with less instructional support at 

the beginning of the problem solving process (read/ analyse hints) a programme 

can have just as much effect as with more instructional support (explore hints).  

 

 

Conclusions should not be drawn too hastily. We have not yet established 

whether the use of a programme with hints for the episode read/ analyse versus a 

programme with hints for the episode explore has the same transfer effect on a 

word problem solving test. Our present study was directed only at the immediate 

effect of the use of hints for two different episodes on the quality of the solution 

plans of students. We tested the effect on six problems, whereas a programme often 

has 40 to 60 items for students to practice (De Kock & Harskamp, 2014). It is, 
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however, possible that students learn more about the problem solving process from 

explore hints than from read/analyse hints because the first ones try to focus 

students not only on the situation itself but also on the mathematical relations 

involved. It may still be that the hints for the episode explore lead to more effect on 

a problemsolving transfer test.  

We need more empirical evidence to show how much the hints for the two 

episodes affect students’ problem solving skills. The transfer effect of the use of 

read/analyse hints versus the use of explore hints on students skill in solving word 

problems should be studied during a period of 10 to 20 weeks with weekly tests. 

Hints are not only provided to help students solve a problem at hand but also to 

teach them how to solve problems independently by asking themselves questions 

they have learned from the hints they used. We should study in more detail how 

read/ analyse and explore hints affect the way in which students form their mental 

models of the mathematical relationships in word problems and how this affects 

their skills in making solution plans by themselves. This part of a follow up study 

needs can be undertaken by a thinkaloud study which could show how students 

process the hints. Especially, the assumption that read/analyse hints may have 

triggered the students in both visualising the problem situation and establishing 

the number of relationships in the problem needs further scrutiny.  

The followup research could provide knowledge on which episodes to pay 

special attention to when developing a computer programme. The frequency of 

hints use could be improved by obligating students to use hints after an incorrect 

answer to a problem. Obtaining knowledge about the effectiveness of hints for the 

different episodes will be useful in designing computer programmes that stimulate 

the use of hints and that have a selection of most effective hints for teaching 

students how to solve word problems.  
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triggered the students in both visualising the problem situation and establishing 

the number of relationships in the problem needs further scrutiny.  

The followup research could provide knowledge on which episodes to pay 

special attention to when developing a computer programme. The frequency of 

hints use could be improved by obligating students to use hints after an incorrect 

answer to a problem. Obtaining knowledge about the effectiveness of hints for the 

different episodes will be useful in designing computer programmes that stimulate 

the use of hints and that have a selection of most effective hints for teaching 

students how to solve word problems.  
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